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ON THE PLACE OF ECONOMIC ZOOLOGY IN A 
MODERN UNIVERSITY.- 

Bv 

SYDNEY J. HICKSON, F.R.S., 

Praftssoy of Zoology in the Victoria University of Manchester, 

Tin; time has come when it i.s nere.s.sary for ii.s to con,sicler very care- 
fully the position of lu'oiioinic l>iolo"y, not only in relation to the 
.Slate, but also in relation to the L'niversilies. 1 think it may be said 
that .some of our influential men, and .some of our public bodies, are 
beginning to rcali.se that the scientilic .study of '/oology and of Bolanv 
liiissesses something more than a (Mirely ticademic interest, and that 
when a[)])licd to certain problems that affect the public health and 
some liranche.s of our national industries, it has yielded practical 
economic re, suits. '1 he Universities, on the other hand, are beginning 
In realize that the inve.stigation of problems which have some bearing 
upon indirstry and public health is of importance in the tlevclopmenl 
of their .Schools of Biology, and it is not incon.sistent with the 
maintenance of high scientific ideals. 

There is undoubtedly a growing demand for the .services of men 
(|ualilied to deal with the problciivs of Economic Biology, and it 
appears to me it is the duty of the Universitic.s to provide a course of 
inslruction and training .specially adapted for that small class of 
students w ho are prepared to make the .study of thp,.se problems their 
work in life. There may be many differences of opinion as to the 
hf'st way to educate a young man who wi.shes to devote his life to 
I'.ciinoinic Zoology or Botany, and to gain his living professionally 
by ihe exercise of his skill and knowledge of these subjects ; but there 
(an be no manner of ciuestion that the economic biologist of to-dav 
requires a wider and more profound training than was e.xpected of 
iiini in the past. 

* Read before ibe Association of Economic Biologists, Manchester Meeting, Inly 7th, 
1910. 

[JocRN. Econ. Biol., Oct., 1910, vol. v, No, 3.] 
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l.ct IIS ronsider then, in the first place, the kind of training that 
might reasonably be expected of a man who is a candidate for a post 
as a Icai her of Economic Zoology, or who is seeking to obtain a 
|)osilinn as an adviser to a colony or to an agricultural company 
possessed of large estates in any part of the world, on the animal 
pests of the crops. 

.\(it so verv long ago, and to some extent to-day, the type of man 
w ho was considered to be best qualified for a post of this description 
was the man who is called “a good field entomologist,” and it was 
(hoiight that if he po.sses.sed a detailed acquaintance with the 
principal in.sert pests of .agricultural crops, a general knowledge of 
llieoretical and practical zoology was unnecessary. The student who 
li.'id passed through the usual University course of studies and taken 
a degree with Honours in Zoology was regarded as a ‘‘ Laboratory 
man,” and of very little practical utility. 

A good practical acquaintance with agricultural entomology is, 
and always must he, the important weapon in the hands of the 
licoiiomic Zoologist, but he needs more than that if he wishes to 
(leal siicce.s.sfiilly with the problems of his profession. He needs a 
general acquaintance with the principles of zoology, a practical 
knowledge of the methods ii.sed in a zoological laboratory, and ihc 
means of oblaiiiiiig information about the progress of zoological 
le.search in the branches of the science that are of special interest lo 
him. 

It is not perhaps neces.sarv for the student to have a very detailed 
know ledge of all the clas.se.s of the animal kingdom, and it is possible 
that the pressure of lime would necessitate the omission of some 
groups of animals from the curriculum, but bis knowledge ef 
zoology should be sufficient to enable him to follow without difficullv 
lectures on Par.asili.srii, Parthenogenesis, Heredity, and Embryology 
in which illustrative examples from any group of animals are ii.sed. 

1 lie special groups that a student should study are the Protozoa, 
the parasitic worms, ihe fresh water and terrestrial Mollusca, and 
parlicul.nrly the Iracheate -Arthropoda, and I .should regard it as of 
special importance that he should have a full cour.se of practical work 
in the dissection of Arthropoda, and in the methods of microscopic 
investigation. 

■Such a course of study as 1 have sketched is one that could be 
given in the zoological dep,artmcnts of the principal Universities of 
our country without very much additional equipment, or a very 
iiialerial addition to the numbers of the teaching staff. 

But in order that the .student may have the opportunity of getting 
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some training in the recognition of insect pests in the field, the work 
of the laboratory should be supplemented by some systematic teach- 
ing in connection with an institution of the nature of an agricultural 
college, in w'hich access to growing crops may be facilitated. 

Whatever steps may be taken to provide for the training of 
economic zoologists by the Universities, it is quite clear that they 
cannot expect to be able to complete their education in a three years’ 
course. If a given University is able to give them facilities for the 
studv of agricultural pests, it w'ill probably be unable to provide tlicm 
with the pests of forests, and still more unlikely that it will be able 
to afford them much practical experience of the pests of tropical 
produce plants, such as the cotton plant, the sugar cane, the rubber 
trees, or the tea and coffee plants. 

The education of an economic zoologist will not be finished until 
the end of his life-time. Wherever he may go, and whatever 
problem or .set of problems he undertakes to inve.stigate, he will find 
fact.s and conditions that are new to him, however thoroiigli his 
preliminary education may have been. When he leaves his 
Tniversity or College, therefore, he mu.st go on learning, and it is 
of the utmost importance that the training lie receives before he goes 
out into the world should be of such a character as to render his post- 
graduate education as ea.sy and rapid as possible. It is for .tliis 
reason that I believe that the knowledge and training of the man 
wlio is known as a good field entomologi.st, valuable and indeed 
es.sential as they are, are not sufficient for the practical economic 
zoologist. He must have, in addition, a thorough scientific training 
similar to that of the University Honours student in one of the 
Biological subjects. 

I do not suggest that (he ordinary courses by which University 
sludeiits are trained for a degree in .Science with Honours in 
Zoology, are, by any means the best that can be designed for the 
economic zoologists. , It .seems to me that the Universities have 
exliibited a tendency to underrate and depreciate Ihc tastes and 
accomplishments of the young field naturalists, who enter upon their 
courses as .students of zoology. Too frequently such students have 
had no opportunity in the final examinations of showing that kind of 
knowledge tliey have acquired before they came up to tlie University, 
and have widened and deepened, by tlieir own private study, during 
Ihe years they have spent in tlie University. The type of student 
that should be encouraged to pursue the study of economic zoology 
is the one that, whether by his observations of the life and habits of 
wild animals, or by his zeal as a collector of some group of insects, 
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has shown some ability as a field naturali.st. Opportunities should 
be f^'isen to him to enlarge tbe .scope of his favourite pursuits, and 
rare .should be taken that credit is given to him for his special know- 
ledge in the final eNaniination. I do not believe that a good field 
naturalist, like a good poet, must be born and cannot be made. ] 
do not despair of making a good field naturali.st of a clever hov 
w ho has had no previous experience of field work, provided that he 
roines to me with a decided taste for scientific pursuits, some powers 
of obsi.Tvation and a determination to conquer difficulties. Xor on 
the other hand do I assume that a boy who has proved his abilities 
.as a field naturalist is necessarily going to turn out a good economic 
zoologist. But, having got into tbe laboratory, students who fur 
one rea.son or another .show promise of good work, there are two 
features in their tniining which in my opinion arc essential for the 
.successful pursuit of economic work. One year should be almost 
entirely devoted to tlie .special study of the structure and life-history 
of Insects. In the ordinary course of University studies, this will he 
the third or final year. Some opportunity .should then be given to 
him to devote ;it least one year to the pnrsiiil of some piece of posl- 
gradiiate work of the nature of an original inve.stigation under the 
giiidanee of his tetiehers, in order that he may learn the methods of 
research and the way to overcome technical difficulties. 

It will probably lie found that the greatest difficulty will ari.se 
in the provi.sion for this last year of post-graduate .study, for when a 
man has taken his degree he is him.self naturally anxious to begin 
to earn liis own living, or he finds, only too frequently, that the money 
that has been provided for his education is exhausted, and some paid 
appointment is a necessity. To help us out of tliis difficulty I think 
we might appeal to the public authorities for some substantial 
assistance. 

I here can be no doubt, I imagine, in the minds of any of 
those who have eiime into contact with the many questions of 
I'.ninomic Biology, that there is a great and increasing demand for 
the .services of young men with special knowledge of these subject.^, 

■ ind that there is even a greater difficulty in finding properlv 
qualified young men to fill the posts that are offered. 

I her<- are \ ery few profe,.ssions in which it can be stiid that the 
demand is greater liian die supply, and yet it is true that in the pro- 
lession of eronomie zoologists, there are not at the present time 
nearly enough iiualilied men to do the work that is required. It is 
I rue ihat the profession does not offer many very highly paid posts, 
and lhat for many years the young professional man will have to be 
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rdiitent with a \-ery modest stipend, but 1 believe tliere are better 
limes in store, and that when the public begin to appreciate better 
tlian they do at present, the immense commercial importance of the 
scifiitific treatment of household and agricultural pests both at home 
in the colonies, the remuneration of the more experienced and skilled 
men in the profession will be considerably improved. It is not 
wiihout very careful consideration that I have ventured to express 
mv opinion upon this point, for I feel that a very heavy responsibility 
iTSts upon those who arc in a position to offer advice to young people 
at the age when their career mu.st be determined, and I could not 
recommend to anyone (unless endowed with private means), a course 
of study and training which does not lead to a career of remunerated 
work. 

At the present time there is admittedly a difliculty in all the 
[■niversitie.s in getting students to devote their time to the study of 
Ifconomic Zoology. We all know that the ignoranee of the average 
linglishman of the facts and principles of zoology is profound, and 
it will be a long time before the general public is convinced that they 
can have any useful application. It is no wonder therefore that the 
parents hesitate before embarking their sons upon a career about 
which they know nothing and care less. 

But nevertheless the public services demand the labour of men 
with a special training in Keoiuimic Zoology, and it is in the public 
interest that the supply of duly qualified men .should be assured. 

It is for this reason that I feel that an appeal for financial a.ssi.st- 
aiice for young men of ability who have embarked upon a recognized 
ciiur.se of study, but are unable, without such a.ssistance, to complete 
the fourth year of post-graduate work, is desirable. It is not my 
purpose to discuss in this paper the important questions of the 
opportune time and manner of making this appeal, I only wish to 
point out to you what appears to me the weak link in the chain of our 
educational system as regards the study of economic zoology, and to 
suggest that it should be strengthened. 

It is of very little use for the public to spend money upon the 
.scientific investigation of the pests of farm crops, of the insects that 
attack forest trees, and upon .subjects of a similar kind unless the 
.services of properly-trained per.sons can be secured. At the present 
day there is undoubtedly a .shortage of such persons, and conse- 
quently the first step must be to endeavour to bring the supply up 
to the level of the demand, and for this there is a pressing need of 
financial help. It is possible that this financial help will be necc.s- 
sary only for a limited number of years. If it be proved, as I think 
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it will be, that there is a career for clever and industrious young men 
in Economic Zoology, students will be attracted to the University, 
who are in a position to take the full four years course without public 
assistance. It is also probable that in some of the Universities 
fellowships and scholarships may be endowed for the special purpose 
of the encouragement of agricultural research, and it may reasonably 
be expected that .some of these may be available for the fourth year 
student in Economic Zoology. It is very unlikely that, at any time, 
the number of students in a single University will be a very large 
one, and it is certainly not desirable that the ranks should be over- 
crowded. The demand, therefore, for additional financial assistance 
need never be more than a very moderate one, but I am convinced 
that it must be made if the country is to be provided with the services 
of the minimum number of professional men that it obviously needs. 

Tlie relation of the modern University to the subject of 
liconomic Ztwlogy appears to me to be in the first place that of the 
Institution that provides the professional training of professional 
mem. It may not be able to provide the whole of the training in this 
subject any more than a University can provide the whole of the 
training that is nece.ssarv for a medical man. There must be the 
same kind of a.s.sociation or co-operation between the University and 
some agricultural college in the neighbourhood as there is between 
the University and the hospital. But it is to the University that we 
must look for the systematic organisation of the courses of study, 
for the conduct of the examination.s, and for the award of diplomas 
and degrees. 

Hut the question ari.ses whether this should be the only relation 
hctweiMi the University and the subject. Should the staff of the 
I niversity, in addition to their functions as the teachers of students, 
undertake the duties of consultants and advisers on questions of 
economic zoology that may arise in connection with the industries 
of the surrounding country. At the pre.sent time the members of the 
staff of the .Manchester University and of the Manchester Museum 
are frequently considted about the animal pests that appear in tlic 
farms, gardens, warehouses, and factories of the surrounding 
district, and, so far as po.ssible, the pests are identified and sugges- 
tions are made as to the best means of combating the trouble. 

In the initial stages of a School of Economic Biology there is 
an obvious advantage in the conduct of this brancii of W'ork. It 
enables the University and its Museum to complete their collections 
of the more frequent pests of the district, and it gives the Universitv 
staff information as to the localities in which certain pests may he 
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niost successfully searched for if they are wanted at any time for 
original investigation. 

But I do not regard the “ general practice ” of Economic 
liiologVi if I may use an expression borrowed from the medical 
profession, as strictly the function of a University. Such practice 
should be in the hands of specially qualified individuals appointed by 
the public authorities or of a department of the public institutions, 
which are specially concerned with agriculture and the public health. 

The position of the University should be that of the consultant 
rather than that of the practitioner. In the economic laboratories or 
in the museum associated with the University, there should be a 
collection, as complete as possible, of specimens of economic 
importance both British and foreign. This collection should be con- 
sulted by the local practitioners when anything rare or unusual 
makes its appearance. The University should also be the seat of a 
library of Economic Biology as complete as possible in standard 
works and periodicals, and this library should be open to consulta- 
tion by those engaged in economic work. But lastly, the University 
should have a small staff of teachers and a number of post-graduate 
scholars actively engaged in special investigation!;, and from them 
information should be procurable as to the latest and most efficient 
methods of investigation and treatment. 

It will probably he some years before the Manchester University 
will be free from the self-imposed duty of making free identifications 
and giving free advice to all comers, but the burden of this duty is 
increasing year by year, and threatens in the near future to interfere 
to a material extent with what wc may regard as the more legitimate 
functions of the University, the teaching of students, and the 
prosecution of original investigation. 

In the preceding remarks I have referred to the subject of 
Economic Zoology as one that deals mainly with the animal pests of 
the farm, of the cattle yard, of the forests, and of human habitations, 
but there is another branch of the subject which I believe to be a 
very important one, and one that demands some words of reference 
in this paper. The great municipal corporations of tliis country are 
now engaged in two great enterprises : The provision of a good 
water supply and the di.sposal of sewage. Both of these enterprises 
involve problems of Economic Biology. 

The main source of the water supply is u.sually some great lake 
or a .series of artificial reservoirs in a distant mountainous country, 
and the water is conducted by closed pipes, many miles in length, 
to local reservoirs that feed the supply pipes. Chemical and 
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hactc-riological analyses of the water are made, and, speakinj^ 
f,'em‘rallY, the supply is efficient and satisfactory. But from time to 
time various troubles arise which may give rise to what are, called 
water-.scares, such a.s the nnplea.sant smell in the water at Burnlev 
in i8y5, caused by Limnuea peregru, and the water-.^care at 
I'idinburgh in ipoC. These troubles arc in nearly all cases caiLsed 
bv different forms of animal life, sponges, polyzoa, molluscs, and 
Crustacea. But .‘lo far as my information goes there has not yet been 
made any systematic biological analysis on a great .scale of tlit 
.siiurces of the water .supply. There have, it is true, been .some short 
papers published on the fauna and flora of the lakes, but a systematic 
and intensive study of the nature and periodicities of the plankton is 
still wanting, and until this is done we are not in a position to deal 
very satisfactorily with the biological difliculties which confront the 
w.ater engineers. We meet with similar, but different problems, in 
connection with the disposal of .sewage. In the outflow’ waters various 
species of animals are found — fresh-water mu.ssel.s, leeches, worms, 
crustace.'i tind protozoa. .Some of the.se, such as the .so-called sewage 
fungus - a .species of hpit^lylis — are of eonsiderable importttnee, and 
re(|uire eareftil investigation by competent and properly-trained 
hiologisls. lint ;it the present time the.se problems are left in the 
hancl.s ot the chemists ami baeteriologist.s, and very little progress 
is mtide towards their .solution. 

I should like to .see the problems of animal and vegetable, life in 
tile sewage outflow of barge (owns the subject of an elaborate 
iiivesligalion, becaii.se there is every reason to believe that the result 
would be ol great economic importanc'e. 

1 he investigation of the.se problems should be submitted to men 
who have had suitable Irriining in Biology, and such men de.serve as 
well a.s any other the designation of lironomic Biologists. But for 
such men the training reipiired should be on somewhat different lines 
l<i that provided for the Bconomic Biologists who deal with agri- 
ctiltural and public health problems. They need a special training 
in the methods of plankton research and a more detailed knowledge 
ol such groups of animals a.s the fresh-water Protozoa and Algae, 
the .Mollusca and lintomoslraca. Such a training can only be given 
in the I niversitics working in conjunction with such an institution 
a.s the Sutton Broad laboratory, at present the only fresh-water 
biologieal station in the country'. 

great many years may ciapse before this branch of Economic 
/.oology will be duly recognized, and it would not be fair to 
em-ourage a student to take up this particular study w’ith any hope 
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of obtaining permanent employment as an expert. But I believe the 
time " ill come when the services of such men will be required, and it 
might be well if the University teachers would bear this line of 
economic work in mind when they make their recommendations for 
special study or research to their students. Having sketched out in 
this paper a scheme for the teaching of Economic Zoology in the 
L'niversities, a word may now be said about the teaching of Economic 
Bot.any. The problem appears to me to be a very similar one in the 
two subjects. The subjects studied in the first year should be the 
same for the botanists as for the zoologists. In the second year, in 
addition to a full course in Botany, it is desirable that at least a short 
course on systematic zoology should be taken. As regards the 
details of the course in the third year I do not pretend to speak with 
authority, but f presume that special classes in vegetable Physiology 
and in the morphology of .the Fungi will be nece.s.sarv. The same 
need for some financial assistance to enable students to spend at lea.st 
one post-graduate year in research will be felt in tlie botanical as in 
the zoological departments. 

[/hope it will not be long before courses of study for Economic 
Biologists, such as 1 have drawn up, are offered by several of the 
English Universities, and that they will meet with some small but 
encouraging success. When this is done we may trust that the 
sciences included in the term Economic Biology will make rapid pro- 
gress in this country, and that a more scientific and better organized 
.system for dealing with animal and vegetable pe.sts will be found. 



PRELIMINARY STUDIES ON THE BIOLOGY OF THE 
BEDBUG, CIMBX LECTULARIUS, LINN. 

I. The Elfect of Quantitatively Controlled Food>supply on Development. 

Bv 

A. ARSENE GIRAULT, 

University of llUmis. 

Introduction’. 

OuANTiT.M IVK sluclles On an insert of this kind made by an individual 
must necessarily be limited because of the time and care required to 
carry them on. '['he following studies, the first of which are included 
in the present paper, are desi^med to be carried on over a series of 
successive years, in order to make known as much as possible the 
actual bioh>p:ic.-tl facts in its life-bistory, and further to serve as .an 
aid to those investigators who may desire to .study the insect purciv 
from the standpoint of its ptithogenic relations. 'Fhe bedbug is an 
exceedingly easy insect to rear; artificial laboratory conditions are 
more or le.ss similar to its natural habittit, and its adaptabilitv, 
hardine.ss, and longevity make it very pliable to the will of the 
experimenter. 

As the.se .studies arc made at odd houics, subject to interruption, 
no excuse is needed for any shortcomings which they may have. 

I’UKt’OSE. 

I he purpose of the studies included in the present paper is to 
show how an approximately quantitatively controlled food-supplv 
alfects the rate of development. I wo distinct generations were 
re.ired to maturity on human blood, each being divided into an 
ex])ei intent lot and a control lot. Btttli lots were fed at the same 
time, with this difference, the individuals of the control lot to reple- 
tion, but those of the experiment lot allowed to take appro.ximatelv 
but one-half the blood for engorgement (satisfaction), always being 
interrupted at this point and not allowed food again until the next 
meal. The experiment ron.sisted, therefore, primarily of disturbance 
before engorgement or repletion; in other word.s, the individuals of 
the experiment were not allowed to glut themselves as they naturallv 
do, and as tho.se in the control lot did, and hence it is to be inferred 
that the needs of the animals for food was not satisfied. This infer- 
ence IS borne out by the results. 

[' li'Rx, m-.n.s. Biol., Del., 1910, vol v. No. 3.] 
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I.ABOR.ATORY MeTHOD.S. 

(ii) Method of Feeding; Conditions of the Experiment. 

As experience has shown that the individuals of this species vary 
(onsiderably in regard to their capacity for food and in regard to 
the time taken for engorgement, it was found impracticable to con- 
trol the quantity of food by using mechanical standards, so that 
engorgement, or .satisfaction, was taken as the index of the optimum 
supply, and the food given to the individuals of the experiment was 
regulated accordingly. The individuals of the experiment were 
allowed to feed until swollen with blood, but in every instance were 
interrupted before engorgement or before the bug left the food of its 
own free will; and u,sually at approximatelv the half-way point. 
.Vormally, in all stages, the bedbug at any single meal feeds to reple- 
tion; during the meal, however, it has seemingly reached its capacity 
in about half the time actually required for satisfaction or repletion; 
that i.s, if the individual requires six minutes for repletion, the body 
is much more swollen and seemingly unable to hold more after about 
three minutes; but the bug continues to suck in more food and to 
expand until the longer period is completed. It was mv aim at each 
meal, in the case of the individuals of the experiment, to proliibit 
feeding after this period of apparent c.apacity had been reached. 

(6) Apparatu.; I'sed; Procedure. 

All of the individuals used in this experiment, immediately 
after birth, were confined .separately in small gla.ss vials (37 mm. long, 
I) mm. wide) stopped with cotton, and each containing a narrow strip 
of paper containing the number of the insect, and as well affording 
a .support for it. The vials were placed within a tight, screw-capped 
(in cylinder (8.7 cm. long, 3.5 cm. wide), where they were constantly 
kept, excepting during the .short periods of feeding. All of the 
.animals were therefore in a similar environment, subjected to the 
same degrees of temperature, the same intensity of light, the same 
moisture content, and so on. This being true, all factors save those 
of the experiment, may be ignored. 

In feeding the bugs, the vials were taken from the cylinder, and 
laid side by side on a table; the individuals of the control lot were 
then fed successively, followed similarly by those of the experiment; 
(he vials were then returned to the cylinder. Fach hug w'as fed 
.singly by giving it access to a portion of the skin along the lower 
fore arm, usually accomplished by removing the cotton plug and 
placing the mouth of the via! against the skin, at the same time 
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invtrtinK it; in this way, the narrow strip of paper in the vial 
alTordecl a support to the bug, which after response to the stimulus, 
siinplv ran down the inclined plane and inserted the setae into the 
skin. 

It was the aim to feed the nymphs of the single generations at 
different periods of time, usually following ecdysis, but this was not 
regularly adhered to, from necessity. 

Results of the Experiment. 

'I he following table (Table I.) shows the differential of develop- 
ment in a generation of ten individuals, the progeny of a partly fed 
female hug captured in a state-room of a river steamboat, en route 
from Cincinnati, Ohio, to Louisville, Kentucky. The female was 
raiitured at ii.,'iO p.ni., Augu.st 7th, 1907, and was immediately con- 
fined in an ordinary physician’s pill-box and left there unfed. She 
died on .August 26th after depositing the ten eggs which gave rise tn 
this generation. The nymphs were confined, as previously stated, 
and kept at usual hou.se temperatures for the season of the year. 
'I'his generation was at first kept in the field laboratory of the Bureau 
of Entomology at New Richmond, Ohio, were later removed to a 
room in a hotel at that place, and on November 18th, 1907, they were 
transferred to VVasbinglon, I).C.; on December 2^th to Chicago, 
Illinois, and on January i.st, 1908, to Urbana, Illinois. During these 
trips, and a few shorter ones, they were for brief intervals exposed to 
natural temperatures, being carried in a suit case. The tight tin tube 
in which the confining vials were kept, made' this method of 
transportation without danger of infesting one’s personal effects, 
pullinan cars, hotels, and so on. 

In this generation Lot 1 . was the control lot. Lot 11 . that of the 
experiment. 

In Table II. the differential development of a generation of 
two (2) individuals of leclulariun is shown. This generation, con- 
sisting of tlie control lot of four individuals, originated from an 
adult of a second bred generation from the original female parent of 
the generation recorded in Table 1 . Hence, it represents a third 
inbred generation which hatched from the four pggs at the average 
time of S.iy p.m., April 21st, 1908. The recently born nymphs were 
immediately confined, as were the previous ones, and given their 
first meal just about twentv-four hours later. In this generation the 
actual time for each meal is recorded in addition to the other factors 
i.ivoivcd. 
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Itional atadiuin. 

f. Tl)^ determinations were made by direct observation when pofwihle, confirmed by 
econdary characters in the female, noticeable in the flgure.s of some .authors, 
jparticularly noticed and discaissedby Ribaga ( 1897 ). 
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Interpretation of the Results. 

Primarily, it is obvious from the tables that the individuals of 
die experiment did not obtain enough nourishment, from the amount 
of food allowed them, to develop at a normal rate ; in other words, ' 
(or normal development, the insect requires to feed to repletion. 
Furthermore, it is shown that if glutted or fed to repletion once in 
each stadium, normal development occurs, though the insect will take 
additional meals in any one stadium after an interval of several days. 
After the individuals of the experiment came to maturity, some of 
them were fed to repletion and mated, and reproduction occurred 
normally with them. The reduced quantity of food, therefore, did 
not affect reproduction or sex, but lengthened the cycle indefinitely, 
reduced their size, and increased the average number of eedyses. 
The most noticeable effect produced was the lengthening of the cycle. 
It is well to record here the fact that adult males feed as do the 
females, but are not as strongly stimulated when exposed to a host, 
and are more cautious in approaching it after response to the 
stimulus. 


LITERATURE REFERRED TO. 

Ribaga, Constantino.— Sopra un organo particolare delle Cimici dei letti 
{Cim/x lectulmus, L.) Revista di Patologia Vegetale, Ponici, 1897, 
V, PP- 343-352. ph xvi, figs. 1-3, text-figs 1-4. Separate, Portici, 
May, 1897. 



SOME REMARKS ON THE PARASITES OF THE LARGE 
LARCH SAWFLY, NEMATUS ERICHSONII* 

Bv 

JOSEPH MANGAN, M.A., F.R.C.Sc.I., 

Dtpartntent of Economic Zoolo^, the Universtiy, Manchuter. 

The serious nature of the attacks of .\ematus erichsonii in the Lake 
District are now well known, and although it is not practicable to 
elTiciently control the pest outside the plantations of young larches, 
yet, owing to the work of Dr. Hewitt, it is known that its natural 
enemies render great services; the small field vole destroying 
<|uantilies in the cocoons during winter, and various species of birds 
devouring the larvae on the trees in summer. The efforts to attract 
these useful birds to the district which are being carried out on the 
Thirlmere estate by the .Manchester Corporation, are meeting with 
increasing success, half the boxx-s being occupied during the last 
stimmer. Some 280 nest-boxes are now suspended in these woods. 

It is evident that a more or less complete destruction of the 
larches such as has taken place in certain extensive plantations will 
become general throughout the affected areas if the parasitic enemies 
of the .Sawfiy fail to increa.se to such an extent as to be able to cope 
with the attack. By far the most important para.site of Nematns 
erichsonii as yet recorded in this country is the ichneumon 
i\[csuleius aulicus, Grav. In tpofi this .species was pre.sent in hardly 
6 per cent, of the Sawflv cocoons collected from various plantations 
in the Lake district, but in igcx) this proportion had increased to 15 
per cent. During the pre.sent summer the number of these 
ichneumons had increased beyond all anticipations, .some 62 per cent, 
of the cocoons from the same areas being parasitized. This 
ichneumon has been previously recorded as parasitising Nematus 
croceus, a Sawfiy feeding upon the wilfow. It is impossible to at all 
accurately determine the number of larvae parasitized by a single 
ichneumon, but in the ovaries of individuals kept in captivity there 
were usually some thirty, and in cases as many as forty, mature 
eggs. About .3 per cent, of the cocoons furnished specimens of the 
ichneumon Microcryptus labralis this year. It was thought tijat 
this species was a hyper-parasite of Afesoteiiis aulicus, but, as 
it was pre.sent to the extent of .some i6 for every 1,000 of the 

* Read before the Association of Economic Biologists, Maochester Meeting, July 7th, 
1910. 

ffonnN. Econ. Biol., Oct., 1910, vol. v. No. 3.J 
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latter during root), and only to the extent of 5 for every 1,000 during 
the present summer, this is unlikely. Another species of ichneumon 
nns discovered this year emerging from two per cent, of the cocoons. 
It is possible that this is a hyper-parasite, though from the fact that 
Mesoleius auJicus transforms within the stout cocoon of Xcmatus 
erichsonii, and underneath the turf, it is not so liable to suffer from 
such. This species can be readily distinguished from Mesoleius 
tuilicus by the white colour of the first and second coxae, and the 
dark tint of the third. With a lens it is seen that the face in the 
female is marked with white, and that in the male the while marking 
present in both species is broader than in M. auliciis. The base of 
the antennae in both se.xes is tinged with white in front. The eggs 
evidently take some time to ripen, but some hundred eggs seemed 
capable of reaching maturity in the ovaries of this species. A 
specimen of still another species of ichneumon, with white bands in 
the middle of the antennae, was observed to emerge from the cocoons. 

Complete investigations of the behaviour of the parasites of 
in.sect pests during periods of abnormal multiplication of their hosts 
are wanting, and the relative value of the several factors concerned 
in the checking of the undue extension of harmful .species is usually 
a matter of conjecture. Notwithstanding tliis, such facts ns are 
available allow of .some conclusions being drawn from the observa- 
tions made upon the parasites of the l.arcli .Sawfly. The ob.scrva- 
tions of Dr. L. O. Howard upon the white marked Tussock Moth, 
furnish an instance of the extreme thorougiiness with which the 
parasites of a tree feeding caterpillar may be capable of doing their 
work. By the end of August, 1803, the caterpillars of this Tussock 
.Moth had defoliated almost every poplar, .soft maple, box elder, elm, 
alder, birch, and willow in the City of Washington, but the 
ichneumon and chalcid parasites had by this time so increased that 
they had parasitized 90 per cent, of the larvae. The eggs of the 
surviving moths hibernated, and the caterpillars of tlie first brood 
were parasitized to the extent of <)8 per cent. In June it was a very 
difficult matter to get living individuals for rearing experiments. 
Hyper-parasites exerted an appreciable effect upon the parasites of 
tilt late brood, the larvae of the moth being in consequence a little 
le.ss difficult to obtain than in June. 

It was not to be expected that the parasites of the Larch Sawfly 
would increase in such rapid fashion and to the extent that was 
observed in the case of this Tussock Moth; nevertheless, it is rea.ssur- 
ing to find that such an effective parasite as Mesoleius aulicus exists, 
and from the large percentage of cocoons parasitized it Is extremely 
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likely that a perceptible lessening in the severity of the attack will be 
experienced this summer in the Thirlmere plantations. Moreover, 
owing to the fact that this ichneumon pupates beneath the turf within 
the cocoon of the Large Larch Sawfly, it is not so exposed to tlie 
attacks of hyper-parasites as in the case of the parasites of the white- 
marked Tussock Moth, and hence its effectiveness is not likely to be 
diminished by such agency. 

That the small field vole, the birds, the fungus parasite, and the 
other insect parasites seriously check the multiplication of MesoJeius 
auUcus, wherever the proportion of larvae parasitized by the latter 
is considerable, is quite possible, but the results of such interference 
must be clearly distinguished from the effects of hyper-parasitism. 
The activity of the hyper-parasite leads to a direct reduction in 
numbers of its parasitic host. Primary parasites and the various 
natural enemies may, by constantly involving one another in mutual 
destruction, lower the efficiency of each separate factor concerned in 
checking tlie pest, but their combined activities will always produce 
a higher mortality titan could result from the unhampered efforts of 
any single species, so that as a general rule it is advi.sable to 
encourage ns far as practicable all the primary parasites and natural 
enemies. Although it is too much to look forward to more than a 
partial and perhaps inconsiderable alleviation of the severity of the 
Larch Sawfly attack during the present summer, yet it can be 
anticipated with much confidence that during next season the larches 
in the vicinity of Thirlmere will present a very much more favour- 
able aspect than during the past few years.' 

A Tachinid which was ob.served to emerge from the cocoons 
this season proved to be Exorhla diibia. The fungus Cordyceps, 
sp., seemed to be slightly more prevalent, this year accounting 
perhaps for some to to 15 per cent, of the larvae. 

The parthenogenctic origin of the vast majority of the Sawfly 
larvae was again evident as hardly more than .2 per cent, of the 
Sawflies emerged were males. 

JA thorough inspection of the larch plantations at Thirlmere, during August of the 
present year, revealed a most marked improvement in the condition of the trees. The 
brown aspect of the older woods, such a conspicuous feature in previous years, was not 
at all in evidence, and even in young and unsprayed plantations it was very exceptional 
to meet with completely deloliated trees. That the greatly diminished numbers of the 
Larch Sawfly are not to be attributed to meteorological conditions is perhaps demonstra- 
ted by the fact that at Grasmere, only some five miles to the South, the larches, con- 
spicuously attacked for the first time last year, are this summer as brown as possible. 
There can be little doubt but that MesoJeius aulicus is the chief, if perhaps not the only 
factor, in this diminution, and it now remains to he seen to what extent it will exert its 
rontroHing power in subsequent seasons.— [J. M.]. 



THE APTERYGOTA OF HERTFORDSHIRE. 


By 

WALTER E. COLLINGE, M.Sc., F.L.S., F.E.S., 

AND 

JOHN W. SHOEBOTHAM, N.D.A. 

With Figures 1-15. 

Introduckon. 

The number of papers dealing will) ihe dislribiilion of the 
Aplervgota of the British Isles are very few, indeed, apart from a 
comprehensive account of the Collembola and Thysanura of the 
lidinburgh district by Carpenter and livans (20), and a preliminary 
list of those of the Midland Plateau by one of us {25), no one has 
dealt with our British species in any dettiil since the publication of 
Lubbock’s Monograph thirty-seven years ago. 

Our object in issuing the present communication is to place in 
the hands of entomologists a record of our work on the Apterygota 
of Hertfordshire, a county rich in these interesting insects, and to 
give short descriptions of the chief specilic characters as an aid to 
identification, together with figures of the leading structural 
characters of some of the species. 

Carpenter and Evans (20) enumerate 4 species of Thysanura and 
51) species of Collembola; in the present paper 4 species of 
Tliysanura and Cg species of Collembola are recorded. 

Previous Records or Apterygot.v i-ro.m Hertfordshire. 

.So far as we are aware, there were no records of Apterygota 
from the county of Hertfordshire till we commenced our work oil 
them . 

We give a list of the species we have recorded up till now (left 
hand column), together with the names under which they are recorded 
in this paper (right hand column). 

Curiously enough the first two papers were both published on 
the .same day (April 23rd, 1909). 

[]ouRN. EcoN, Biol,, Oct., igio, vol. v. No. 3.] 

o 
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Collinge and Shoebotham (26). 

Sminthurus bidavopunctatus ... Sminthurinus fenestratus. 
Sminthurus aureus ... ... Sminthurinus aureus. 

.Shoebotham (67) 

Collembola. 

Anura muscorum 
Entomobrya albocincta 
Isotoma palustris 
Isotoma viridis ... 

Lepidocyrtus cyaneus 
Orchesella cincta 
Orchesella villosa 
Tomocerus vulgaris 
Sminthurus aquaticus 

Thysaniira. 

Campodea staphylinus ... ... Campodea staphylinus. 

Lepisma saccharins ... ... Lepisma saccharins. 

C'ulliiige and Shoebotham (27). 

Ameriis uoriuani ... ... ... Megalothorax minimus. 

Neelus murinus ... ... ... Neelus murinus. 

C'ollinge and Slioebotham (28). 

Pseudachorutes subcrassus ... Pseudachorutes subcrassus. 

Achorutes neglectus ... ... Achorutesmanubrialisvar. neglecta. 

Isotoma binoculata ... ... Folsomia quadrioculata var. 

diplophthalma. 

Isotoma minor ... ... ... Isotoma minor. 

Neelus murinus ... ... ... Neelus murinus, 

Siiiella hofti Sinella hofti. 

Sinella curviseta ... ... ... Sinella curviseta. 

Lepidocyrtus sexoculatus ... ... Lepidocyrtus sexoculatus. 

Pseudosinella alba ... ... Lepidocyrtus aibus, 

Eco.nomic ImI’ORTAXCE. 

Although thi.s paper is entirely of a systematic nature, it mu.st 
not be forgotten that certain of the Collembola are injurious to farm 
.iiui garden crops. 1 he economic aspect has recently been treated 
of by Carpenter (19), and Collinge (22, 24). Professor Carpenter 
(19, p. 15), says:— 


... Neanura muscorum. 

... Entomobrya albocincta. 
... Isotomurus palustris. 

Isotoma viridis. 

... Lepidocyrtus cyaneus. 
... Orchesella cincta. 

... .. Orchesella villosa. 

... Tomocerus vulgaris. 

... ... Sminthurides aquaticus. 
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“ No worker at applied science should be discouraged from the 
>iudv of any branch of knowledge because it seem.s to har e no direct 
bearing on economic work. The systematic study of Collembola 
ttOLild have been regarded as waste of time by the severely practical 
man a few years ago. But he cannot afford to neglect it any longer." 

Our thanks are due to Professor F. Silvestri and Dr. Carl Bonier 
fur a.ssistance and kind criticism. 

To the Council of the Birmingham Natural History and 
Philosophical Society we are indebted for the loan of figures 6, 7, (), 
10, and to Miss O. B. Bagnall and Mr. F. Popple for specimens of 
,\ptervgota. Miss Bagnall has collected Collembola and Thysanura 
from Kimpton, near Welwyn, and all specimens recorded from that 
locality were taken by her. Mr. Popple has collectetl three of the 
species of Thysanura. 

lixeept for the above, all the specimens here recorded have been 
collected by us, chiefly in Berkhamsted or clo.se to the town. 

Sub-Class APTERYGOTA, Oudemans. 

Order THYSANURA, Latr, Lubb. 

Family Campodeadae, Lubb. 

Genus Campodea, Westwood. 

In examining our specimens of the genus Compodca, we noticed 
two types, differing in the length and hairing of the ccrcopods, and 
thought that possibly they represented separate specie.s. Prof. 
Silvestri, to whom we submitted specimens, thoughl there were 
probably two species, but could not say for certain owing to the 
small number and broken condition of the specimens. 

I.— Campodea staphylinus, Westw. 

Hab. — Berkhamsted, in greenhou.se (E. Popple); in garden soil. 

2.— Campodea, sp. 

Hab. — Berkhamsted, in greenhouse; under stones. 

Family Lepishidae, Grassi. 

Genus Lepisma, Linn. 

3. — Lepisma saccharina, Linn. 

Hab. — Berkhamsted, in pantry (i); in greenhouse (i) (E. 
Popple); in kitchen cupboard (common); Kimpton, Welwyn, in 
kitchen (2). 
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Family Machilidae, Grassi. 

Genus Praemachilis, Grassi. 

4. — Praemachilis italica (Cor.), Silv. 

? Praemachilii hibnnica, Carpenter. 

I’rof. Silvcstri, who identified this species, is of opinion that it 
i.s identical with Carpenter’s P. hibcrnica. 

Hut.— Great Gaddesden, under a stone (i) (E. Popple); Berk- 
hamsted, under a dry piece of wood (i). 

Order COLLEMBOL.A, Lubb. 

ColUmhola, Lubbock, Notes on the Thys., pt. IV, 1870, p, 295. 

Collmhla, Lubbock, Monograph, 1873, p. 36. 

Sub-order Arlhropleona, B6rn. 

Arthroplema, Borner, Vorliiuf. Mitth, uberein. nene Apbor., 1901, p. 5. 
ArthropitoHa, Borner, Apterygoten-Fauna von Bremen, 1901, p. 12. 

Family Achorutidae, Born. 

AchoruUdii, Borner, Vorliuf, Mitth. uber einige neue Aphor. u. zur Syst. d. 
Coll., 1901, p. 12. 

Sub-family Podurinae. Born. 

Padarinu, Borner, Das Syst. d. Coll., 1906, p. 160. 

Genus Podara, Linn., Tullb. 

Podura, t.inn^, Syst. Nat., Ed- 11 , 1740, p. 62.* 

Podura, Tullberg, Fort, ofver Sv. Fod., 1871, p, 153. 

t. — Podara aquatica, L., Nic. 

Pffdura a^ualica, Linnc, Syst. Nat.. Ed. X, 1758, p. dog.* 

Padm aquatica, Nicolel, Recb. p. serv. a I’hist. d. Pod., 1S42, p. 55, 

h'ye.s, 8 on each side of the head. Upper daw long and slender, 
with I .small inner tooth, without lateral teeth. Lower claw ab.sent 
or rudimentttrv. Anal horns absent. Furcula long, reaching past 
the ventral tube. Dentes bow-shaped. Colour, back blacki.sh, legs, 
antennae, and underside with a reddish tinge. 

//tifi.— Berkhamsted. on w'atercress beds (few); Waterend, on 
water of mill-pool (fairly common). 

Sub-family Achorutinae, Born. 

Aehorulini, Borner, Apterygolen-Fauna v. Bremen, 1901, p. 26, 

HyPo(;ustrurin(ie, Borner, Das Syst. d. Coll., 1906, p. 160. 


• Tbe * denotes that the reference has not been seen, but taken from other authors. 
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Genus Achorutes, Tempi., Lubb. 

Achorufis, TempletOD, Thys. Hib., 1834, p. 96. 

Achorutes, Lubbock, Notes on the Thys. pt. 11 , 1862, p. 591. 

2.— Achorutes viaticus (Linn.), Tullb. 

Podura viatica, Linn^, Fauna Suecica, Ed. I, 1746, p. 343.* 

? Achorutes dubius, Templeton, Thys. Hib., 1834, p. 96. 

Achorutes murorum, Tullberg, Skand. Pod. underf. Lipur., i86g, p. 7. 

Achorutes viaticus, Tullberg, Sver. Pod., 1872, p. 50. 

? Achorutes dubius, Lubbock, Monograph, 1873, p. 178. 

Achorutes murorum, Lubbock, Monograph, 1873, p. 182. 

Eyes, 8 on each side of (he head. Upper claw with an inner 
tooth a little beyond the middle (as in ptirptircscens), with a lateral 
tooth on each side near the di.stal end. Lower claw bristlelike, reach- 
ing; to the tooth on the upper claw, with an inner lamella about half 
il.s length. All the legs with 3 clavate hairs. Anal horns more 
.slender than in ptirpurescens, lightly curved, longer than the papillae 
on which they stand. Papillae separated at the base. Miicro with 
a broad, toothed lamella. Colour deep bliie-blark. 

Hab. — Berhhamsted, about a rubbish heap where decaying 
.Mangels had been thrown, amongst crevices in soil, and on water 
that had drained away (extremely common, being present in 
Ihousand.s); on garden footpath (common). 

3. — Achorutes purpurescens, Lubb. 

AcherHtiS purpumcens, Lubbock, Notes on the Thys., part HI, 1868, p. 302.* 

Achorutes purpurescens, Lubbock, Mouograph, 1873, p, i8t. 

Eyes, 8 on each side of the head. Upper claw with strong inner 
tooth a little past the middle, with a lateral tooth on each side near 
the base. Lower claw bristlelikt', reaching to the tooth on the upper 
claw, with broad inner lamella half its length. Front tibio-tarsiis 

T 


Fig. s.~Achorutes purpurescens. Lubb. Abd. vi, from the side, 
showing anal born. 

with two, middle and hind with three clavate hairs. Anal horns 
thick, lightly curved, shorter than the papillae on which they stand. 
Papillae touching at the base. 
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Mucro with very narrow inner lamella, and a little broader outer 
lamella, two-thirds the length of the mucro. Colour dark purple, 
pigment mottled. 

Hah. — Berkham.sted, common in greenhouse on flower-pots, 
underside of a fungus, under bricks and wood in a garden, and on 
water in a tank. 


4. — Achofutes annatus (Nic.). 

Podura amala, Nicolet, Rech. p.s. al hist. d. Pod., 1842, p. 57. 

lives, 8 on each side of the head. Upper claw with i inner 
tooth about tlie middle and i lateral tooth on each side near the 
base. Lower claw bri.stlelike with fairly broad inner lamella. 
Tibio-tarsus with t rlavate hair, the end of which is only very 
slightly thickened. Dentc.s tapering. .Mucro with large, toothed 
outer lamella. Anal horns long, slightly curved. Anal papillae 
touching at their bases. 

//flb. — nerldiamsted, under sticks in a wood (common); under 
llower-pots in greenhouse (few); underside of a fungus (common); 
under bricks in a garden (few). 

5. — Achorutes rafescens (Nic.). 

Podura ruf(s(ens, Nicolct, Rech. p.s. a I'bist. d. Pod,, 1842, p. 57. 

Eyes, 8 on each side of the head. Upper claw witli a weak inner 
tooth. Lower claw bristlelike, one-third as long as the upper claw, 
with an inner lamella in the ba.sal lialf. Tibio-tarsus with i clavate 
hair. Dens broader at the distal than the proximal end. Anal horns 
2, short, almost straiglit. Colour reddish. 

llab. — Berkhamsted, on water in a cart rut (few). 

6.— Achorutes manubrialls, Tullb. 

Achorules vmnubrialts, Tullberg, Skand. Pod, underf. Lip., 1869, p. 9. 

Achorutes schotii, Reuter, Apt. Fenn., 1895, p. 31. 

Achorutes manjibrialis, Schott, Etud. s.l. Coll, d Nord. 1902, p. 9. 

Achorutes manubrialis, Agren, Zur. Kennt. d. Apt. Sud-Schwed., 1903, p. 122. 

Eyes, 8 on eacli side of the head. Upper daw with i inner 
tooth a little beyond the middle. Lower daw bristlelike, without 
lamella, reaching to the tooth on the upper daw. Tibio-tarsus with 
I clavate hair. .Manubrium equal in length to the dens and mucro 
together. Dens twice as long as the mucro. Anal horns, 2, short, 
straight. Anal papillae separated. Colour reddish or dark blue. 

Hub. — Berkhamsted, on water in a cart rut (4). 

var. neglecta, Born. 
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Anal horns and papillae absent. 

Hab. — Berkhamsted, amongst short grass and on water in a 
cart rut (few). 

Genus Xeaylla, Tullb. 

Xtnylla, Tullberg, Skacd. Pod. underf. Lip., 1869, p. ii. 

7. — Xenylla grisea, Axels. 

Xtnylla gri 5 ea^ Axelson, Vorlauf. Mittb. uber ein. neue Coll, aus Finniand, 1900, p. 4. 

Body slender. Eyes, 5 on each side of the head. Upper claw 
without inner teeth. Tibio-tarstis with 2 clavatc hairs. Dens and 
mucro fused together. .Mucrodens a little shorter than the 
manubrium but longer than the foot claw, with hooked end. Anal 
horns 2, fairly long, curved, standing on large papillae, which arc 
.separated at their ba.ses. ('olour, pale blue grey. 

Hab. — Berkham.sted, under bark of rotting oak stick (fairly 
common); under bark of fence post (common). 

This is the fir.st record for this country. 

Sub family Onychiurioae, Born. 

Onychiurinae, Borner, Neue Coll. u. z. Nomen. d. Coll., 1901, p. O98. 

Onychiurinat, Borner, DasSjst. d. Coll., 1906, p. 159. 

Genus OnychiDrus, Gerv., Born. 

Lipura, Burmeister, Hand, der Ent., 1838. p. 447.* 

Onychiurus, Gervais, Echo du Monde savant, 1841.* 

Onyckiurus, Borner, Neue Coll. u. z. Nomen. d. Coll., 1901, p. 698. 

8.— Onychiurus finietarius (Linn., Lubb.). 

Podura fimtlaria, Lino^, Syst. Nat., Ed. XII, 1766.* 

Lipura intrmis, Tullberg, Skand. Pod. underf. Lip., 1869, p. 18. 

Lipura fimdariay Lubbock, Monograph, 1873, p. 191. 

Lipura wrighiii, Carpenter, Coll, of Mitch. Cave, 1897, p. 230. 


Eyes absent. Psetidocelli of the armata type. (Borner, 6, 
p. 20). Antennal ba.se with 2 pseudocelli and i just outside the 
.\nt. base. Hind edge of the head with 2 on each .side. 
Ihcstantennal organ wdth 14-16 circular granular tubercle.s. Upper 
clatv without inner or lateral teeth. Lower daw bristlelike reaching 
to, or past, the end of the upper claw. Anal horns and papillae 
absent. End of Abd. VI. rounded. 

Hab. — Berkhamsted, in cellar under flower-pots (few); on water 
in cistern (few); under board and flower-pots in greenhouse (fairly 
common) ; in loose soil (few). 



102 COLLIXCE ASn SHOF.BOTHAM : THE APTEHYGOTA OF HERTFORDSHIRE. 

9. — Oaychiurus anibalans (Linn., Tullb.), 

Podun amSulans, Linii4, Syst. Nat.. Ed. X, 1758, p. 6 og.’ 

Lifura imbulaus, Tullberg, Sland. Pod. underf. Lipur., 1S69, p. 17. 

Lifura ambutans, Lubbock, Monograph, 1873, p. i8g. 

Eye.s absent. Psciidocelli of the armata type (see Borner, 6, 
p. 20), 2 on each antennal base and i just outside the antennal base, 
liind edge of the liead with 2 on each side. Postantennal organ of 
12-14 circular granular tubercles. Upper claw without inner or 
lateral teeth. Lower claw bristlelike, reaching to the end of the 
upper. Colour white. 

i/nb.— Berkhamsted, under flower-pots in a cellar (few); 
amongst decaying leaves (few); under flower-pots in greenhou.ses 
(common); Kimpton, Welwyn, in greenhouse (common). 

10.— Onychiurns ariMtus (Tullb.). 

Lipura armala, Tullberg, Skaoti. Pod. underf. Lipur , 1869, p. 18. 

Eves absent. Antennal ba.se with 3 pseudocelli, hind edge of 
the head with 3-4 on each side. Postantennal organ with smootli 
oval tubercles, generally 22-32, but some have more than this. 



Fig. 2 .— 0 n}'chiurus armaius (Tullb.). Foot, from the side. 

Upper claw without lateral teeth, sometimes with one inner tooth. 
Lower claw bristlelike, reaching to the end of the upper. Anal 
horns, 2. Coknir while. 

Hub. — Berkhamsted, under board and flower-pots in a green- 
hou.se (fairly common); under a board in a garden (few); under 
sti'nes (few); Waterend, under a log of wood (i). 
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11. — Onychiurus burmeisteri» (Lubb.). 

Lipnra burmiisteri, Lubbock, Moaograph, 1873, p. 190. 

Eves absent. Pseudocelli of the tubcrculata type (see Horner, 
5, p. 20), antennal base with 2, hind edge of the liead witli o. 
I’listantennal organ of 24-26 .smooth, oval lubcreles. Anal horns, 2. 
stout, curved. Skin granules much larger than other British species 
nf Onychitirus. Colour creamy while. 

Hub. — Berlihanisted, under logs of wood, hoards and stones in 
g.ardens (very common); under llower-pots in greenhouses (fairly 
rommoii); Kimpton, Welwyn, under a piece of wexid (few). 

This species is very distinct from 0. armata. It seems to be 
confined to the southern and midland parts of England. 

Genus Tullbergia, Luhb., Born. 

Tullbtrgia, Lubbock, New Gen. and Spec, of Coll. fr. Kerg. Isl., 1876,* 

TMbngia, Berner, Jap. Coll , 1909, p. loa. 

12. — Tullbergia krausbaueri (Born.). 

Meiupliorurd krausbaueri, Burner, Voilauf. Minh. uber einige nene Aphor. u. zur 
Syst. d. Coll., rpot, p. 2. 

Stenupherura krausbaueri, Borner, Aplerygoten-Fauna von Bremen, ipor, p. 2^. 

Body very slender. Eves absent. l^.s^idoeelli distribnied as 
Inllows: — In front of postantennal organ i, hind edge of the 
liead 1 on each side, and i on each side of Th. 11, III, and Abd. IV. 
The p.seudocelli are of a peculiar type, each being composed of 6-7 
tubercles arranged in a ring similar to some po.stantennal organs. 
Postantennal organ of 40-50 oval tubercles. Upper claw without 
inner or lateral teeth, f.ower daw only present as a small bristle. 
-\nal horns 2, short, slightly curved. Furcula and tenaculum totally 
absent. Colour white. Length 1 mm. 

llab. — Berkhamsted, under hark of rotting wood (few); under 
a brick lying on the ground in a small wood (few). 

Sub-family Neanurinae, Born. 

Ntanurimt, Burner, Uber, ein neues AcliOrul. Willemia, igoi, p. 431. 

Genus Anurida, Laboulb. 

Auuridu, Laboulbene, Recb. sur VAnurida ntarUma, 1864.* 

13— Anurida granaria (Nic.). 

Anoura granaria, Nicolet, Essai sur une classif. d. Ins. Apt. de 1 ordre des Tbys., 
1847. p. 387-* 

Anurida granaria, Tullberg, Skand. Podur. af underf. Lip., i86g, p. 20. 

Anoura granaria, Lubbock, Monograph, 1873, p. 198. 

P 
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I^yes ah.scnt. Pseudocelli absent. Postantennal organ of 14., g 
oval tuberrle.s arranged in a ring. Lower claw absent. Tibiu. 
tar.sus without clavale hairs. Skin granules large. Colour creamv 
white. 

//(lb.— Kimpton, Welwyn, in greenhou.se under flower-pots 
(few); Berkhamsted, under .sticks and stones lying in soft earth 
(fairly common); amongst soil in a greenhouse (few). 

Genus Friesea, D.T. 

Triaena, Tullberg, Fort. ofv. Sv. Pod., 1871, p. 155. 

Fvitua, Dalla Torre. 

Tullberg’s name was pre-occupicd and the genus was renamed 
by Dalla Torre. 


14.— Friesea claviseta, Axels. 

Friesea claviseta, Axelson, Vorlauf. MUtb. iiber eio. Neue Coll, aus Finnland, 1900, p. 8, 

Itye.s, 8 on each .side of the head. Postantennal organ absent. 
Upper claw without inner teeth. Lower claw absent. Tibio-tarsus 
with 4-5 clavate hairs. Furcula .short, mucrodens shorter than the 
manubrium. Alxl. V and VT, with several long, clavate hairs. 
.\btl. VT with 3 anal horns. Colour light grey-blue. 

Berkhamsted, under bark of oak stump (few); in green- 
house, under flower-pots (few). 

T his is tile lirst British record of this species. 

Genus Psendachorutes, TuUb. 

PseuJachcrHles, Tullberg. Fort, ofver Sv. Pod., 1871, p. 155. 

In a previous paper (28) we recorded the species P. suherassus 
from this county and mentioned that we had also a second species. 
This we liave identified with the P. iisigUlatus of Bonier. 

15-— Psendachorutes suberassns, Tullb. 

PsiHdachoriitis stiberassus, Tullberg, Fort, ofver Sv. Fod., 1871, p. 155. 

Eyes, 8 on each side of the head. Postantennal organ of 8-1 1 
tubercles arranged in a ring. Upper claw with distinct inner tooth 
about the middle and i lateral tooth on each side slightly nearer the 
proximal end. Tibio-tar.sus without clavate hairs. Anal horns 
absent. Colour pale blue-grey, underside lighter. Length, 1.8 min. 

Hah. — Berkham.sted, under bark of rotting wood (fairly 
common). 
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16. — Psendachorates asigillatus, Born. 

psetidachorufes asigillatits, Biimer, Apterygoten-Fauna von Bremen, 1901, p. 36. 

Eyes, 8 on each side of the head. Postantennal orjjan absent. 
Upper claw with distinct inner tooth about the middle, i small lateral 



PlQ, ^.-^PstudachcruUs asigiltatus, Doro. ist, libio-tarsus and claw, from tbe side. 

tooth on each side near the base. Tibio-tarsus without elavate hairs. 
Anal horns ab.sent. Colour blue-grey, underside lighter. 

Hah.— Berlthamsted, under moist bark (fairly common); 
Kimpton, Welwyn, under piece of oak (few). 

This species has not been previously recorded from this country. 

Genus Neaoara, MacG. 

Neanura, MacGillivray. 

17.— Neannra museoram (Tempi.). 

Achorutes mnscorum, Templeton, Tbys. Hib., 1834, p. 97. 

Achorutes tubereulatus, Nicolet, Rech. p. s. a I'hist. d. Pod., 1842, p. 51. 

Anoura museonim, Lubbock, Monograph, 1873, p. 197. 

Eyes, 3 on each side of the head, the 2 anterior near together, 
the posterior one some distance away. Postantennal organ absent. 
•Mouth-parts suctorial, produced cone-like in front of the head. 
Upper claw without teeth. Lower claw absent. Clavate hairs 
ab.sent. Abd. VI terminating in 2 tubercles. Segmental tubercles 
present. Colour, dark grey-blue or purple. 

Hab. — Berkhamsted, under logs and sticks on the ground (very 
common) ; Ashridge, Berkhamsted, under sticks and amongst leaves 
(common); Kimpton, Welwyn, under sticks (few); Waterend, under 
a stirk (3); Little Gaddesden, under moist bark (2). 
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Family Entomobryidae, D.T. 

Entoinobryidae, Dalla Torre. 

Eniomobryidjf, Biirner, Vorliiuf. Mitlh. iiber cin. neue Aphor., 1901, p. 

Sub family Isotomioae> Schalf., Born. 

Isilomiiiae, Schaffer, Coll. d. Umgeb. v. Hamb., i8g6, p. 177. 

Isotomiiii, Boraer, Vorlaaf. Mittli. uber eio. neue Aplior, 1901, p, 14. 

Genus Isotoma, Bourl., Born. 

Isotomay Bourlet, Mem. s. I. Podures, 1839. p. 23.* 

Isotofna, Bbrner, Das Syst. d. Coll., 1906, p. 171. 

18.— Isotoma viridis, Bourl., Schott, 

liotoMii vifidis, Bourlet, M^m. s.l. Podures, 1839.* 

liotama an^licanay Lubbock, Monograph. 1873, p. 171. 

lioioma Schott, Zur Syst. u. Verb. Pal. Coll., 1893, p. 59. 

lives, S on each side cif the liead. Upper claw with 2 inner 
teeth and i strong lateral tooth on each ,side. I.ower claw about h.nli 
as long as the upper with a small tooth on the inner side. Tibie- 
tnrsiis without davate hairs. Miiero witii 3 teeth, the 2 proxim.il 
<jtics opposite each other. 

lluh. — Merkhamsted, under sticks, fence rail on ground, over- 
turned .sheep trough, etc. (very common); Kimpton, Welwyn, under 
a piece of wood (common); Waterend, under a log (common). 

19.— Isotoma grisea, Lubb. 

Jiotoma griitAt T.ubbock, Notes on the Thys., Pt. IV, 1870, p. 278. 

liotoma gnsta, Lubbock, Monograph, 1873, p. 172. 

liotoma griidcm, Schaffer, Coll. d. Umgeb. v. Hamb., 189C, p. 188. 

lives, 8 on each side of the head. Postantennal organ long and 
narrow. Ant. H longer than Ant. III. Upper claw with i inner 
tooth about the middle and i lateral tooth on each side near the base. 



Fig. gri$ca, Lubb, 3rd foot, from the side. 
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I.ower claw half as long as the upper with t tooth on the inner side. 
'I'lbio-tarsus without clavate hairs. Mucro with four teeth, 3 in the 
middle line, and i on the outer side. The 2 distal teeth are much 
larger than the proximal teeth. Colour bluish grey. 

Bab. — Berkhamsted, under sticks in a garden (common); 
amongst loose soil (few); under over-turned sheep trough (few); 
Waterend, under sticks (few). 

Carpenter and Evans (20, p. 24S) record this species from 
from several localities in Scotland under the name of hotoma 
^riscscens, thinking it probably identical with Lubbock’s /. grisea. 
We arc of the opinion that the two are .synonvmous. 

20.— Isotoma minor, Schaff. 

hotoma minor, Schaffer, Coll. d. Umgeb. v. Hamb., 1896, p. 182. 

Eves absent. Poslantennal organ absent. Near the end of Ant. 
1\'. are 6-7 blunt sen,sory hairs. Upper claw without inner or lateral 
teeth. Lower claw broad at base, pointed, about half as long as 



Fig. Isotoma minor, Schaff. Mucro, from the side. 

the upper. Tibio-tarsus without clavate hairs. Body segments with 
.some large feathery hairs. Colour very light grey or white. Length 
I mm. 

Lfah.— Berkhamsted, under sticks in a wood (few); under 
flower-pots in a greenhouse (few); under a stone (i). 

2r.— Isotoma notabilis, Schaff. 

Isotoma notabilis, Schaffer, Coll. d. Umgeb. v. Hamb., 1896, p. 187. 

Eyes, 4 on each side of the head. Po.stantennal organ very 
large, broad elliptical, nearly as large as the eye-patch. Upper claw 
without inner or lateral teeth, l^ower claw without teeth, half as long 
as the upper. Tibio-tarsus without clavate hairs. Dentes very 
slender. Mucro with 3 teeth, 2 in the middle line, and i on the outer 
side. Colour, light grey. 

Hah. — Berkham.sted, under flower-pots in greenhouses 
(common); under sticks (few); under bark of rotting oak (few); 
under an over-turned sheep-trough (fairly common) ; Kimpton, 
Welwyn, in greenhouse (few). 

This species has not previously been recorded from the British 
Isles. 
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22 Isotoma arborea (Linn.), Agr. 

Podttra arborea, Linni, Sysl. Nat., Ed. X., 1758.* 

Iwloma arborea, Lubbock, Monograph, 1873. p. 167. 

Isotoma dtaticutata, Schaffer, Coll. d. Umgeb. v. Hamb., 1896. p. 189. 

Isotoma arhorea, Agren, Zur Kenn. d. Apt, Sud.-Schw., 1903. p, 140. 

Iaygn, 8 on eacli .side of the head. Posterior eyes smaller than 
the others. Po.stantennal organ oval, ij times as long as the 
diameter of i anterior eye. Upper claw with i inner tooth one- 
third from the distal end and 1 lateral tooth on each side one-third 
from the pro.ximal end. Lower daw broad at the base with i small 
inner tooth. Front pair of legs with 2, middle and hind with •; 
davate hairs. Dens twice as long as the manubrium. Mucro with 
4 teeth, 3 in the middle line and i at the outer side. Colour reddish 
violet to black, legs and furcula colourless. 

f/tth. - Berkhamsted, under bark of posts and rails (common); 
amongst decaying leaves (few); Kimpton, Welwyn, under log of 
wood (few). 

Carpenter and Evans in i8()y (20, p. 223 and 250) claimed the 
first British record of this species, but Lubbock recorded it in 1873 
from Great Britain (52, p. 168). 

23.— Isotoma cinerea (Nic.). 

Desoria cinerea, Nicolet, Rech. p.s. i I'liisl. d. Pod,, 1842, p. 60. 

Eyes, 8 on each side of the head, all about the same size. Upper 
daw with I inner tooth and 1 small lateral tooth on each side. Tibio- 



Fig. 6 . Fig. 7 . 

Fig. 6. ~Isoiotna cinerea (Nic.). Left eye-spot and postantennal organ. 
Fig. 7 .— / 50 foma cttierM (Nic.). Mucro, from the side. ' {J/ier Coilinge). 
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tarsus with 2-3 clavate hairs. Mucro with 4 teeth, 3 in the middle 
line and i on the outer .side. Colour grey, mottled with some violet 
pigment. 

Hab. — Berkhamsted, under the bark of a dead Beech tree 
(few); under bark of rotting oak .sticks (common); Kimpton, 
Welwyn, under sticks (few). 

Genus Proisotoma, Born. 

Proitotom, Biirner, Das Syst. d. Coll.. 1906, p. 172. 

24.— Proisotoma schott! (D.T.). 

Tsatoma litoralis, Scboit, Zor Syst. n. Verb. Pal. Coll., 1893, p. 75. 

Iiatcma sehalii, Dalla Torre, Die Gati. u. Art. d. Apt., 1895.* 

Eyes, 8 on each side of the head. C'pperclaw without inner or 
lateral teeth. Lower claw broad at the base, tapering to a point. 



FtG. S.—Proisoiotna schditi {D.T. }. 3rd foot ftoni the side, 

Tibio-tarsus without clavate hairs. lilenles not tapering. Mucro 
with 2 teeth. Colour violet. 

Hab. — Berkhamsted, on water in a cart rut (3), 

.Schott's name litoralis being pre-occupied, Dalla lorre renamed 
the species in 1895. 

Genus Folsofflia, Willem. 

Folsomia, Willem, Note prelira. s.l. Coll. d. groltes d. Hao et d. Rocli., 1902, p. 280. 

25.— Folsomia flmetaria (L., Tullb.). 

Padura fimelaria, Unn 4 , Syst. Nat., Ed. X, 1758, p. 609." 

Isolcma alba, Tullberg, Fort. ofv. Sv. Pod., 2871, p. 152- 
Isotoma jimetaria, Tullberg, Sver. Pod., 1872. p. 48. 



I 10 COLLI.VCE AMJ SHOEHOTIIAM : THE APTERVGOTA OF HERTFORDSHIRE. 


lives ali.sent. Poslanlennal organ elongate-oval. Upper cLuv 
without inner or lateral teeth. Tibio-tariis without clavate liairs. 
Dens about twice as long as the manubrium. Mucro with 2 teeth. 
Colour white. 

Hub. — Berl<ham.sted, in a cellar under flower-pots (few); under 
bark of decaying log (common); in ant's nest (few); Waterend, 
under a log (3). 

26.— Folsomia quadrioculata (Tullb.). 

Isotoma quad/ioculata, Tullberg, Fori. ofv. Sv. Pod., 1871, p. 152. 

lives, 2 on each side of the head. Postanlennal organ elongntc- 
oval. Upper claw without inner or lateral teeth. Tibio-tarsus 
without clavate hairs. Furcula shorter than in fimetaria. Dens 
equal to or a little longer than the manubrium. Mucro with 2 teeth. 
Colour grey, pigment mottled. 

itab. — Berkham.sted, under sticks lying on the ground (few); 
amongst decaying leaves (few); under llowcr-pots in a greenhouse 
(few); Ashridge, Berkiiamsted, under sticks (few); Kimpton, 
Welwyn, under sticks (few); Waterend, under a log (2). 

var. diplopbtfialnia (Axels.). 

Isotoma bifiocuJata, Collinge and Shoebotham. Notes on some Coll, new to Gt. Britain, 
1909. p. 88. 

lives, I on each side of the head. Colour white with a little 
greyi.sh pigment. . 

Hub. — Berkhamsted, under a flower-pot in a greenhouse (i). 

Axelson (3) de.scribed the above variety as a separate species in 
i(p2, but in his Apterygoten-fauna Finlands, 1907, he regards it as a 
variety of i/llridr/ocidatu, Tullberg. We Avere mistaken In identify- 
ing our specimen (28) with the Isotoma binociiluta of Wahlgren (7,3). 

Genus Anuropliorus, Nic., Tullb. 

Anurophorus, Nicolet, Recb. p. sen*, a I’hist. d. Pod., 1842, p. 52. 

Anurophorus, Tullberg, Skand Podur. af underfam. Lip., 1869, p. 12. 


27.— Anurophorus laricis, Nic. 

Anurophorus laricis, Nicolet, Rech. p. serv. a i'hi&t. d. Pod., 1842, p. 53. 

Ltpura corticina, Lubbock, Monograph, 1873, p. 191. 

Eyes, 8 on each side of the head. Postantennal organ in a 
groove, ringlike as in Isotoma. 1 ,'pper clacv Avithout inner or lateral 
teulh. Lower claAv absent. Tibio-tarsus Avith 4 clavate hairs. 



COLLINGE AND SHOEEOTHAM : THE ArTERYCOTA OF HER 1 FORDSIHRE. I 1 1 


I'urcula and tenaculum totally absent. Anal horn.s ab.sent. Colour 
Jark blue to black. 

Hab. — Berkhamsted, on puddle of water in a road (few); under 
Ijark of dead tree (few); under bark of fence post (few); under board 
ill a garden (fairly common). 




Fig. (j.—Anuropkorui lands (Nic.). 3rd foot from the side. 

Fig. 10 . — Amirophorus lands (Nic.). 3rd antenuAl joint from the side, showing the anlenndl- 
organ 11 [. {A/ter ColUnge.) 

Sub-family Toitiocerkae, Schaff. 

Tomoctma$, Scoffer, Coll. d. Umgeb. v. Hamb., 1890, p. 177. 

Genus Tomocerus, Nic. 

Tonwcnus, Nicolet, Recb. p. serv. al’hisl. d. t’od., 1842, p. 67, 


28. — Tomocerus vulgaris (Tullb.). 

Macroioma vulguris, Tullberg. Fort. tifv. Sv. l*od., 1871, p. 149. 

Antennae shorter than the body. Upper claw with 5-6 inner 
teeth and i large lateral' tooth (pseudonychium) on each side. 
I.dwer claw lanceolate, williout teeth. .Spines on the dentes, sim])le. 

Hub, — Berkhamsted, under fence rail on the grtiTlnid (common); 
under boards and logs of wood (few); in a cellar on fire-wood (2); 
in greenhouses (fairly common); Kimpton, Welwyn, under a piece 
Ilf wood (few). 

29. — Tomocerus minor (Lubb.). 

Macrotama minlr, Lubbock, Notes on tbe Thys., pi. II, 18G2, p. 398. 
Macroloina tiiduitifera, Tullberg. Sver. Pod., 1872, p. 37. 

Tomoams plumbtui, Lubbock, Monograph, 1S73, p. 138. 
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AnkTiniie shorlcr than (he body. Upper claw with 5-6 innfr 
tcdh and 1 large lateral tooth (p.setidonyrhiiim) on each side. Lowi r 
( law with I tootli on the inner side. Spines on the dentes, tridentate. 

Hub . — Berlihainsted, under logs, stones, boards, and decayinir 
leaves (very common); Kimpton, Welwyn, under oak log (fairlv 
common); Waterend, under logs (common). 

30.— Tomocerus lon^icornis (Mull.). 

Podura lijnsicoynis, Muller, Zool. Dan. Prod.. 1776,* 

Tomocenii pliimheus, Nicolet, Rech. p. serv. a I'hist. d. Pod., 1842, p. G8. 

Macfoloiiia flumhea^ Lubbock, Notes on the Thys., Pt. II, 1862, p. 598. 

Macrotoma phimhea, Tullberg, Sver. Pod., 1872, p. 37. 

Tomocerm hngicoimi, Lubbock, Monograph, 1873, p. 137. 

Antennae longer than the body. Upper claw with 2-3 inner 
teeth, bower citiw with apical appendage reaching almost to the end 
of the tipper. .Spines on the dentes, .simple. 

/hd).— HerkhamsteU, under slicks and decaying leaves (fairlv 
common). 


Sub-family Entomobryinae, Schaff., Born. 

Eiitmnohi-yiime, Sch.lfkr, Coll. d. Umgeb. v. Hamb., 1896, p. 177. 
Eiilomolryiai, Burner, Vorliiuf. Miiih. iiber eio. neue Aphor., 190:, p. 15. 


Genus Isotomuros, Burn. 

Isotciiiimis, Burner, Neue Allwelt. Coll., 1903.’ 

31.— Isotomurns palustris (Mull.). 

Puihtra palustiis, M tiller, Zool, Dan. Prod., 

IKiduta aquaHlis, Midler, Zool. Dau. Prod., 1776.* 

Lot vui patiisltis, Lubbock, Monograph, 1873, p. 169. 

IsvtoiHa aquatilli, Lubbock, klonograpli, 1873, p. 170. 

llah. — Berkhamsted, on the water of grassy ponds (very 
common); tinder decaying pieces of wood (common); Waterend, on 
water of mill-pool (common). 

var. fucicola (Reut.). 

Hab. Berkhamsted, on the water of grassy ponds (common). 

var. prasina (Reut.). 

//(d). - Ik'rkhani.sted, under decaying pieces of wood lying in a 
grass held (common). 
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32.— Isotomurus maculatos (SchafT., Bom.). 

Isoiotna palustris var. maculuta^ Schaffer, Coll. d. Umgeb. v. Hamb., iSy6, p. iSC. 

Jsotoma muculata, Bbrner, Apterygoteo- Fauna von Iiremen, 1901, p. 51. 

Hab. — Berkhamsied, about llowcr-pots in gri-enhouscs (\ei'y 
iiinimon) ; on a brick in a garden (fairly common). 

Genus Entomobrya, Rond. 

Enlomobrya, Rondani, Dipteral. Ital. Prodr., Vol. IV^• 

Degeeria, Nicolet, Rech, p.s.A Thist. d. Pod., 1842, p. 70. 

Eniomobyya, Brook, A Revis. of the Gen. Enlom., 1883, p. 272. 

33.— Entomobrya nivalis (Linn.). 

podura nivalis, Linn^, Syst. Nat., Ed. X, 1758, p. O09.* 

Degegria anunlata, Lubbock, Monograpli, 1S73. p. 159. 

Hub. — Kimpton, Weluyn, in grecnlunist' (few); Berkham.stcd, 
amongst mo.s.s in a hedge (few) ; under Irark of fence posts (common) ; 
on Corse bush (few); on hawtliorii busli (very common). 

34.— Entomobrya albocincta (Tempi.). 

Podura albociucla, Templeton, Thys. Hib., 1834, p. 95. 

Dsgeeria cincta, Lubbock, Monograph, 1873, p. 162. 

Degeeria albocincta, Lubbock, Monograph. 1S73, p. 160. 

—Berkhamsted, under b:irk of post.s and rails, etc. (very 
common) ; under wood lying on the ground (few) ; in a greenhouse 
(few) ; Kimpton, Welwyn, under slicks (few). 

35,— Entomobrya nicoleti (Lubb.). 

Degeeria nicoletii. Lubbock, Notes on the Thys., Pt. HI. 1868. 

Degetria nicoletii, Lubbock. Monograph. 1873, p. 161. 

Hub.— Berkhamsied, under pieces of wood (common); under 
bark of rails and po.sts (common); Watercnd, under baik of fence- 
post (5). 

36.— Entomobrya raultifasciata (Tullb.). 

Digieria miltifa>cwla, Tullberg, Fiirt. iifv. Sv. Pod.. 1871, p. 148. 

Digcttia nimUs, Lubbock, Monograph, 1873, p. 158. 

/Rib. -Berkhamsted, under -logs of wood and sticks lying on 
the ground (common); beaten from grass (few). 

Genus Sinella, Brook. 

Simlla, Brook, On a new Gen. of Coll, allied to Drgiena, 1882, p. 543. 
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37.— Sinclla curvlseta, Brook. 

SiiiiUti carvissta, Br:)ok. On a new Geo. of Coll, allied to Degeeria, 1882, p. 

I^ycs, 2 on eacli side of the head. Upper claw with 3 inner 
teeth, the 2 proximal oppo.site each other. Lower claw without teetli. 
.Macro with 2 teeth and ba.sal .spine. Colour yellow with mottlinp; of 
reddish pigment. 

Hub. — Berkhamsted, in flower-pots in greenhou.se (few). 

38. — Sinella hofti, Schaff. 

SiueUa hofd, Schaffer, Coll. d. Umgeb. v. Hamb., 1896, p. 192. 

fives absent. Upper claw with .3 inner teeth, 2 large proximal 
(jiies opposite etich olhttr and t smaller di.stal tooth about the middle. 
Lower daw with toothed outer lamelhi as in Cyphoderus albinus. 



P’lG. II.— SmeWa hO/ti, Schaff. Mucro, from Ibe side. 

'I’ihio-tnr.sal spur-hair pointed. .Mucro with 1 tooth and basal spine. 
Colour white. 

Hub. — Berkhamsted, in flower-pot.s in a greenhouse (common); 
under stones (few). 

Genus Seira, Lubb. 

Seira, Lubbock, Notes on the Thys., pt. IV, 1870. p. 279. 

Stira, Lubbock, Monograph, 1873, p. 143. 


39 — Seira nigromaculata. Lubb. 

Seira nigroffiaculata, Lubbock, Monograph, 1873, p. 146. 

lives, S on each side of the head. Upper claw with 3 inner 
teeth and i lateral tooth on each side. Lower claw lanceolate, 
'ribio-tarsus with i clavate hair. Dentes ventrally without scales. 
.Mucro with 2 teeth and basal spine. Colour in life, greyish, in 
spirit, vellow with some darker markings. 

Hah. — Berkhamsted, on window’-sills, walls, gate posts, etc., 
about a cattle yard (common). 

40. — Seira boskii, Lubb. 

Seira buskii, Lubbock, Notes on the Thys., Pt. IV, 1870, p. 280. 

Seira buskii, Lubbock, Monograph, 1873, p. 145. 
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Eyes, 8 on each side of the head. Upper claw with 3 inner teeth 
and I lateral tooth on each side. LoYver daw lanceolate. Tibio- 
tarsus with i clavate hair. Dentes ventrally without scales. Murro 
with 2 teeth and basal spine. Colour of body, dark violet; head, 
legs, and base of the antennae yellow. 

Hah. — Berkhamsted, about flower-pots in a greenhmi.se (few). 

Genus Pseudosira, Schott, Born. 

Pseudosira, Schott. 

Psiudosira, Borner, Das Syst. d. Coll., 1906, p. 174. 

41.— Pseudosira douiestica (Nic.). 

Degeeria domestica, Nicolel, Rech. p. s. a I’hist. d. Pod , 1S42, p. 76. 

Seirn domestica, Lubtwck, Monograph, 1873, p. 144. 

Eves, 8 on each side of the head. I'liper claw with 3 inner teeth 
and I lateral tooth on each side. Lower daw lanceolate. Tihio- 



Fig. i2..~Pseudcsira domestica (Nic.). End of dens nnd niucro, from the side. 

tarsus with i clavate hair. Dentes ventrally with scales. Mucro 
with I tooth, without basal .spine. Colour brown. 

Hab. — Berkhamsted, on and tinder (lower-pots in a greenhouse 
(few). 

Genus Lepidocyrius, Bourl. 

Lepidocyrtus , Bourlet, Mem. s. 1 . Podures, 1839.* 

Ltpidocyttus, Burner, Das Syst. d. Coll., igo6, p. 174. 

42.— Lepidocyrtus curvicollis, Bourl. 

Lepidocytlus curvicollis, Bourlet. Mem. s. I. Podures, 1839.* 

Lepidocyrtus cutvicoUis, Lubbock, Monograph, 1873, p. 150. 

Eyes, 8 on each side of the head. Head almost concealed under 
tile projecting mesothorax. Upper claw with 2 inner teeth and i 
large lateral tooth on each side. Lower daw lanceolate, reaching to 
the second tooth on the upper claw. Tibio-tarsus with i clavate 
hair. 

Hab. — Berkhamsted, on firewood in a cellar (common); on 
flower-pots in greenhou.ses (common); Kimpton, Welwyn, in green- 
hpu.se (fairly common). 

This is the largest of the British species of Lepidocyrtus. 
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43. — Lepidocyrtus laouginosus (Gmel.), Tullb. 

Fodiiya laiiu^iitosiiy Gmelin, Linn. Syst. Nat., T.L, 1788, p. 2911. 

LlpUccyrlui laiiuptHOSMS, Tullberg, Sver. Pod., 1872. p. 38. 

IG-es, <S on cacli side of the head. Mesothorax projecting over 
tlu‘ head more tlian in cyaneus. I'pper claw with 2 inner teeth and 
I large lateral tooth on eacli side. J.ower claw lanceolate. Tibio- 
tar.siis with i clav-ate hair. Dentes .slightly longer than the manti. 
brium. Colour, silvery blue, in spirit pale yellow. 

//116.- lierkhamsted, under .sticks and stones (common); 
amongst decaying leaves (fairly common). 

44.— Lepidocyrtus ruber, Schott. 

Lepid^icyrliis kmiginostts, Biimer, Apterygoten-Fauna von Bremen, 1901, p. 74. 

Le/'idocyrtus ruber, Sebiitt, Etud. s.l. Coll. d. Nord, 1902. p. 31. 

I'ives, 8 on each side of the head. I’pper claw with i inner tooth 
aljout the niitlclle, and i small lateral tooth on each side. Lower claw 



Fig. 12 — Lepidocyrtus ruber, Scboll. 3rd foot, from ilie side. 

with almost parallel .sides for fhree-qiiarlers of its length, then the 
inner lamella is suddenlv cut away, 'ribio-tarsns with i clavate hair. 

Uiib. — Herkliainstcd, on acpiatic plants and on water in a pond 
(few). 

'I’liis is tlie first record of this .species for this country. 

45 — Lepidocyrtus cyaneus, Tullb. 

Lepiihcyr/us cyaneus, Tullberg, Fort. dfv. Sv. Pod., 1871. p. 150. 

Lepidocyrtus purpnnus, Lubbocl, Monograph, 1873, P- * 55 - 

Lves, 8 on each side of the head. .\le.sothorax projecting very 
little over the head. Upper claw with 2 inner teeth and i small 
lateral tooth on each side. Lower claw lanceolate. 'ribio-tarsu.s 
with I clavate hair. Denies a little shorter tlian the manubrium. 
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Colour of body, dark blue, in spirit dark blue. Head, base of 
.iiitennae and legs, yellow. 

Hub. — Berkhamsted, under sticks and boards (few); amongst 
newlv-mown gra.ss (fairly common); under .stones in an arable field 
(few). 

46.— Lepidocyrtns sexoculatus (Schott). 

Pseudosindla sexocnlatit, Schiitt, Etud. s. 1. Coll. d. Nord, 11)02, p. 34. 

Lepidocyrius sexocuhtins, Guthrie, Coll, of Minn., 1903, p. S6. 

Eyes, 3 on each side of the bead, pl.aced on 2 distinct eye-spots, 
the anterior one having 2 and the posterior one i. 

Hub. — Berkhamsted, under slick lying on the ground (i); in 
greenhouse (i), 

47.— Lepidocyrtus albus, Pack. 

Lepidocyrtm allrns, Packard, Syn. Thys. Es5e.\ Co. Mass., 1S73.* 

Tullbergia ocillata, Lie-Pettersen, Noigcs Coll., iHgC, p. 16. 

Petleysi»i/t oalltUi, I.ie-Pettersen, Apt. Sogn. u. Nordfj., 189S, p. 10, 

PseuioiintUa albUy Schaffer, Wiirrt. (^oll., 1900, p. 2O9. 

Eye.s, 2 oil eacli side of the head, 011 a black patch. L'ppcr claw 
with 3 inner teeth, the 2 proximal large and opposite, the distal one 



Fig. Lepidocyrius albus. Pack, ist fool, from the side. 

.smaller. Lower claw lanceolate. 'I ibio-tar.sal spur-bair pointed, 
('olour silvery white. 

Hub. — IVrUIiamsted, under slicks and board.s lying on the 
ground (fairly common) ; among.sl decaying leaves (few); in loose 
soil (common). 
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48.— Lepidocyrtus cavernarum (Mon.). 

Seira cavernarum, Moniez, Esp. douv. d. Tbys, trouv. dans. I. Grotte de Darg, 1893 • 
Cyphodmts wartelii. Carpenter, Coll, of Milch. Cave, 1897, p. 228. 

'J'ullberf’ia immacu!afa, Lie-l^etterscn, Norges Coll., iSgO, p, lO. 

Cyphoderui albinos, Guthrie, Coll, of Minn., 1903. 

Eyes absent. Upper claw with .4 inner teeth, the 2 proximal 
lamella-like, opposite each other. The distal tooth is small. Tibio- 
tar.sal spur-hair pointed. Colour white. 



Tig, t^.—Lcpidocyrtus cavernarum (Mon.). 3rd fool, from Ihe side. 

Hub. — Berkhumsted, under .stones and sticks Iving in Ioo.sc soil 
(few). 


Genus Orchesciia, Tempi. 

OfChesella, Templeton, Tbys. Hib., 1834, p. 921 


49.— Orchesella cincta (Linn.), Lubb. 

Podura cincta, Linno, Syst. Nat., Ed. X, 1758, p. 6og.* 

Orchesella cincta, Lubboch, Monograph, 1873, p. 129. 

Eyes, 8 on each .side of the hearl. Upper claw with 3 inner 
teeth. Tooth on the outer side of the lower claw, in the distal half. 
Abd. Ill with a distinct black band. 

llah. — Berkhamsted, under bark of posts and rails (few); under 
boards (common) ; amongst decaying leaves (common) ; under sticks 
and logs of wood (very common); Kimpton, Welwyn, in green- 
house (few): under sticks (common). 
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var. vaga (Linn.). 

Hab. — Berkliamstcd, under a fence rail lyiiis; on tlie ground 
(common). 

5o.-0rehesella villosa (GeolT.), Lnbb. 

Fodura villosa, Geoffrey, Hist. abr. d. Insect, qui s. irouv. auv Env. d. TarU, 176:.' 

Oichesella villosa, Lubbock. Monograph, 1873, p, 131. 

Eyes, 8 on each side of the head. I'pper cl.nw wiili ’ inner 
teeth. Tooth on the outer side of the lower cltiw, in the proximal 
half. Body without any distinct transverse hands. 

Hab. — Berk'hamsted, on decaying potato (3); under a board iti a 
garden (common); under sticks, bark, stones, etc., lying on the 
ground (common); amongst decaying letives (common). 

Genus Heteromurus, Wankel. 

HtUromurus, Wankel, Beit. z. niahr. Grottenf, tSOi.* 

Temfletonia, Lubbock, Notes ou the Tbys., Pi. II.. 1862. p. 595. 

5i.-Heteromuriis nitidus (Tempi,). 

Podtira nitida, Teinpletoii, Thys. Hib., 1834, p, g.. 

TmpklonU (tystalUna, Lubbock. Monograph, 1873, p, 143, 

Terminal segment of the antenna ringed. Kyes, 1 on eacli side 
of the head. Upper claw with 2 inner teeth placed opposite each 
other near the base, and i lateral tooth on etich side near the base. 
Lower claw with a small tooth on the outer side. .Mucro with 2 
teeth, without ba.sal spijie. Scales present. Colour silvery while, 
with a little reddi.sh pigment. 

ffub.— Berkhannsted, common under flower-pots in greeii- 
hou-ses; under stones in loose soil; and under sticks and boards. 

Genus Cyphoderns, Nic , Tullb. 

Cypliodeirus, Nicolet, Rcch, p. s, a I’hist. d. Pod., 1842, p. G3. 

Cypiiodertis, Tullberg, Fori. ofv. Sv. Pod., 1871, p. 150. 

53.— Cyphoderus albinus, Nic. 

Cypiiodcirus albinos, Nicolet, Recb. p. s.u I'liist. d. Pod., ^842, p, Oj. 

Bctkia albinos, Lubbock, Monograph, 1873, p. 149. 

Ant. II longer than Ant. III. Fyes ahsent. Lpper ulaw with 
I large inner tooth. Lower claw with broad, toothed oulc'r lamella. 
Tibio-tarsus with i davate hair. Den.s twice as long as the mucro. 
Mucro elongate, with 2 distal teeth. Colour white. 

llah. — Berkhamsted, in ant’s nests in the ground (few); in an 
ant’s nest in a flower-pot (,5); Frithesden, near Berkhamsted, in ant s 
nests (few). 

K 
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Sub-order Symphypkona, Born. 

Symphypleona, Borner, Vorliiuf. Mitth. iiber ein. neue Aphor., 1901, p. 5. 
Symphypltona, Bijcner, Apterygoten-Fauna von Bremen, 1901, p. 78. 

Family Neelidae, Fols. 

Neeliiae, Folsom, m. repr. a new Thys. Fam., 1896, p. 391. 

Neehdae, Dorner, Coll. Symph., Fam. Neel., 1906, p. 2. 

Genus Neelus, Fols. 

Ntehs, Folsom, Neela^ n. repre. a new Thys. Fam., 1896, p. 391. 

Nttlus, Borner, Coll. Symph., Fam. Neel., 1906, p. 3. 

53.— Neelus mnrinus, Fols. 

Ntelu$ murimis, Folsom, Neelus m. repr, a new Thys. Fam., 1896, p. 391. 

Hub. — Berkliamsted, under flower-pots in a greenhouse and 
under sticks in a wood (few). 

Genus Megalothorax, Willem. 

Mn^atothmax, Willem, Uo type nouv. de smiotb, Migakih., 1900, p. 7-10. 
Migiiloilmax. Horner, Coll. Symph. Fam. Neel., 1906, p. 3. 

54. — Megalothorax minimas, Willem. 

Mtgahthorax minimus. Willem, Urr type nouv. de sminth, Mfgaloth., 1900, p. 7-10, 
MigaMhcnax minimus, liilrner, Apterygoten-Fauna von Bremen, 1901, p. 82, 
Aintmts noymmi. Colltnge & Shoebotham, Desc. of a New Gen, of Coll, of the 
Fam. Neel., 1909. p. 47. 

Hub. — Brtrkliam.sted, under flowcr-pols in a greenhouse and 
under decaying wood embedded in loose soil (few); Little 
Gadde.sden, under moist bark (r). 

Family Sminthuridae, Lubb. 

Sniynlkundae, Lubbock, Notes on the Thys., pt. I, p. 430. 

Smiulhuridae, Borner, Apterygoten-Fauna von Bremen, 1901, p. 85. 

Sub family Sminlhuridinae, Born. 

Sminlliuridhiae, Borner, Das Syst. d. Coll., 1906, p. 163. 

Genus Smiathurides, Born. 

Sminthurides, Borner, Apterygoten-Fauna von Bremen, 1901, p. 91. 

55. — Smiathurides aquaticus (Bourl.). 

Smynthurus aquaticus, Bourlet, Mem. s.l, Podurelles, 1843. 

Eyes, 8 on each side of tire head. Upper claw' of first and 
sei'ond pairs of legs with i inner tooth, third pair without. Sub- 
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apical bristle of the under claw of the first pair of legs not quite 
reaching to the end of the upper claw. Dons three times as long 
as the mucro. Mucro with broad lamella. Colour green. 

Hab. — Berkhamsted, on herbage around, and on the surface 
of water of ponds (common). 

56. — Sminthurides maimgreni (Tullb.), 

var. elegantula (Reut.). 

Sntiuthurus malmgrenii, Tullberg, Coll. Bor., 1876, p. 30. 

tUganUilus, Reuter, Etud. s.l. Coll., 18S0, p. 20.* 

Sminthtmn malmgrenii, vat. elegiinlului. Schott, Zur Syst. u. Verb. Pal. Coll., 
1893. P- 35 - 

Eyes, 8 on each side of the head. Upper claw of first and 
second pairs of legs with i inner tooth, third pair without. Sub- 
apical bristle of the under claw of the first pair of legs reaching past 
the end of the upper daw. Dens two-and-hnlf to three times as 
long as the mucro. Mucro with broad lamella, ('clour, yellow with 
three hroad longitudinal brown bands. 

Hab. — Berkhamsted, about gra.ssy ponds, on the herbage and 
on the surface of the water (fairly common). 

57. — Sminthnrides violaceus (Reut.). 

Sfninthurus violaceus, Reuler, For Finl. nya Coll., 1878. p. 203.* 

Eyes, 8 on each side of the head. Upper daw with i inner 
tooth. Dens about twice as long as the mucro. Jlucro, elongate, 
without broad lamella. Colour violet. 

Hab. — Berkhamsted, few on water lying in cart ruts, and on 
garden footpath. 

Genus Sniinthnrinus, Born. 

Sminthurinu!, Burner, Aplerygoten Fauna von Bremen, igor, p. gg. 


38.— Smintburinus niger (Lubb.). 

Smyjithurus ttiger. Lnbbock, Notes on the Tfays.. Ft. lit, t868.* 

Smynthurus niger. Lubbock, Monograph, rSyy, p. rrr. 

Hflb.— Berkhamsted, under and about flower-pots in green- 
houses (fairly common); under a flower-pot in a garden (few). 

59. — Smintharions fenestralus, Born. 

Sminihurinus fenestralus, Bbrncr, Jap. Coll., 1909, p. 124. 

Sminlhurus hiflavopunctatnSy Collinge & Shoebotham. Descr. of two new sp. 
of Coll., 1909, p. 9. 
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Hub. — Ucikliam.stcd, under and about flower-pots in green- 
housc.s (common). 

In i\pril, Kjoi;, we described the above species from specimen? 
lakcn in llerkhanisled, but Dr. Bdriicr afterwards pointed out that 
it was .svnonvmous witli bis Sminihurinus fcnesiratus, from Japan, 
the de.scriplion of whicli was published two months previously. 


6o.— Sminthurinus aureus (Lubb.). 

Sm\nlh\n\is Lubbock, Notes on the Thys., Pi. 11, 1862, p. 589, 

Smytilhiow aunus, Lubbock, Monograph, 1873, p. 112. 

hives, H on each side of the head. Upper claw without inner 
leelh. Tibio-tarsus witli 4-5 clavale hairs. Mucro with fine dor.sal 
teeth. Colour, golden yellow. 

i/uk.- [Ittrkitamsted, under slicks and decaying leaves on the 
grotmd {common). 

var. ochropus (Reut.). 


Hub.- Bcrkhainstcd, under .slicks on the ground in a grass 
field (few). 


Genus Arrhopalltes, Born. 


AnhopaliUs, Byrner, Das Syst. d. Coll-, 190O, p. 18/. 


61.— Arrhopalltes eaecus (Tullb.). 

Sminthitrui caecus, Tullberg, Fiirt. iifv. Sv. Pod., 1871, p. 146. 

hives ab.scnt. Upper claw witli i inner tooth about the middle, 
'hibio-itirsiis without clavatc hairs. Mucro ending in a knob, 
Colour while, with a little reddhsh pigment. 

//u6.- Kimpton, Welwyn, in a greenhouse (few); Berk- 
hamsted, under llower-pots in a greenliouse (few). 


Sub family Srainlhurinae, Born. 

Sminthutinae, Borner, Das Syst. d. Coll., 1906, p. 163. 

Genus Bourletiella} Banks, Born. 

BoiuletkUa, Banks. 

BotnldieUa, Bt-rner, Das Syst, d. Coll., 1906. p. 182. 

62.— Bourletiella hortensis (Fitch). 

5/7n’<n^nuKs }sortenik, Fitch, 8th Report on the Nox, and other Ins. of the State 
of New York, 1862, p. i86.* 

Mav be distinguished from B. hdea (Lubb.), by the inner tooth 
of the upper claw of the third foot being nearer the distal end. The 
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SLib-sejT^ments in Ant. IV of lutea are more distinct llian in 

H«6.— Berkhamsted, on water in a cart nit (fairly common); 
on garden footpath (few). 

63.— Bourletiella Intea (Lubb.). 

Smynthui-us luteus, Lubbock, Notes on the Thys., Pt, III, 1S6S, p. zgC.* 
SmyntliHius luteus, Lubbock, Monograph, 1873. p, 108. 

Eyes, 8 on each side of the head. All three pairs of feet alike. 
Upper claw willi i inner tooth about the middle, and i lateral tooth 
on each side a little nearer the proximal end. Lower claw 
rather more than half as long as the tipper, with narrow outer and 
broader inner lamella, with a .short suh-apical bristle not reaching 
to the end of the upper claw. Tibio-tarsiis with 2-;, clavate hairs. 
Colour yellow. 

Hab. — Berkham.stcd, among.st newly-mown grass (few); on a 
puddle of water (few). 

64,— Bourletiella bilineata (Bourl.). 

S»iy}(thtiius bilhteulus, Bourlot, MOm. s. I. Pod., 1x843, P’ 5 ^ * 

Lower claw of first pair of legs with apical bri.stle reaching 
past the end of the upper claw: of .second, and third pairs of legs, 
with broad inner and narrow outer lamella, shorter than the upper 
daw. 

Ilab. — Berkhani.stcd, amongst grass (few). 

65. — Bourletiella sulphurea (Koch), Horn. 

Sminthunts suiphuyeus, Koch, Poduridae, 1840.* 

BourleiieiU sulphurea, Borner, Coll, aus Siidafrika, 1908, p. 54. 

Lower claw, on all feet rvith only indistinct lamella, about half 
as long as the, upper claw. 

Hab. — Berkhamsted, on Red Currant leaves (few). 

var. pallipes (Bourl.). 

Hah. — Berkhamsted, on Red Currant leaves along with the 
yellow form. 

Genus Sminthurus, Latr., Born. 

SmynthuruSy f.atreille, Hist. Nat. Crust, et Ins., 1804.* 

SminthtiTUSy Borner, Das Sysl. d. Coll., 1906, p. 183. 
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66.— Sminthurus viridis (Linn.). 

Podura viridis, Linn6, Syst. Nat., Ed. X. 1758, p. 608. • 
Smynthurus viridis, Lubbock, Monograph, 1873, p. 100. 


J/a/j. — Berkhamsted, on puddles of water in a pasture field 
(few); under rails on the ground (few); amongst newly-mown grass 
(fairly common) ; amongst heather (few). 


Genus Allacma, Born. 

AUactna, Borner, Das Syst. d. Coll., 1906, p. 183. 


67.— Allacma tusca (Linn.). 

Podura fusca, Linn6, Syst. Nat., Ed. X, 1758, p. 608,* 

Smynikums juscus, Lubbock, Monograph. 1873, p. loi. 

Eyes, 8 on each .side of the head. Upper daw with tunica and 
p.seudonychitim. Tibio-tarsus without clavate hairs. Dens willi 
2-3 clavate hairs. Mucro with toothed inner margin. Colour dark 
brown. . 

Hub. — Berkhamsted, under chips of wood and sticks (common). 
Sub-Family Dlcyrtomiaae, Born. 

Dicyrtomiuae, Burner, Neue Coll. u. z. Nomen. d. Coll. Lubb,, 1901, p. 711. 


Genus Dicyrtoma, Boutl., Born. 

Dicyrtoma, Bourlel, M6m. s. I. Podurellea, 1843.* 
Dicyrtoma, Burner, Das Syst. d. Coll., 1906, p, 184. 


68 .— Dicyrtoma fusca (Luc., Lubb.). 

Smynthunis /uschs, Lucas, Thys. d. I’Alg., 1849.* 

Papirius cursor, Lubbock, Notes on the Tbys., Ft. I, 1862, p. 436. 

Papinus fuscus, Lubbock, Monograph, 1873, p. rzo. 

Upper claw without tunic, with 2 inner teeth and 2 lateral teeth 
on each side. Lower claw with long sub-apical appendage reaching 
past the ejid of the upper daw. Dens with .setae serratae. Colour 
dark brown, head with a yellowish tinge. 

Hab. — Berkham.sted, under a stick (i specimen). 

Genus Dicyrtomina, Born. 

Dicyrtomina, Burner, Das Syst. d. CoU., 1906, p. 183. 
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69.— Dicyrtomina mlouta (O. Fabr., Tullb.). 

Podura mimta, O, Fabriciiis, Besk. ov. nog. lid. bekj. Pod., og en besond. 

Loppe, 1783. p, 307.* 

Papirius minulus, Tnllberg. Sver. Pod., 1872, p. 35. 

Papifiut nigromaculaiuSy Lubbock. Monograph, 1873. p. 127. 

Eyes, 8 on each side of the head. Upper claw with tunic. 
Dentes without setae serratae. Colour yellow, with sejuarish black 
anal patch. 

Hab. — Berkhamsted, under sticks on the ground in a grass field 
(common); on water in a cart rut (fairly common); beaten from a 
Corse bush (few). 

var. oraata (Lubb.). 

Hab. — Berkhamsted, under .sticks, bark and rails on the ground 
(common); amongst decaying leaves (common). 
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Daniels, C. W., and E. Wilkinson.— Tropical Medicine and Hygiene. 
Pt. i. Diseases due to Protozoa. Pp. v + -’64, 2 cold. pits, and 
69 figs. London : John Bale, Sons, Danielsson, Ltd. 1909. 
Price : 7s. 6d. net. 

This work is to be completed in three parts. The first, under review, 
treats of those diseases known to be due to Protozoa; iii the second part 
those diseases due to the higher forms of animal life will be considered ; 
whilst part three will be devoted to bacterial diseases, to the effects of 
certain animal and vegetable poisons and to certain diseases, the causa- 
tion of which is unknown or but imperfectly understood. 

The authors open with a capital introductory chapter treating of the 
classification and life-history of the Protozoa; the various diseases arc 
next very clearly described, then clinical features, methods of examina- 
tion, and the preventive measures. 

There are a series of very useful appendices, dealing with notable 
dates, important measurements, classification of Dipfera, ticks, etc. 

The work forms a most valuable addition to the literature on tropical 
medicine, and students of the same will look forward to the early comple- 
tion of the remaining parts of what promises to be a standard treatise. 

W. E. C. 

Ellis, David. — Outlines of Bacteriology (Technical and Agricultural). 
Pp. xii + 262, 134 figs. London: Longmaiis, Green and Co., 
1909. Price 7s. 6d. net. 

Bacteriology plays so important a part in up-to-date agriculture that 
\vc are somewhat surprised that no one has cre now thought it worth 
while to incorporate within a readable volume the recent developments 
that are of fundamental importance. 

Dr. Ellis’ work is just the one that we have hitherto looked for (in 
vain), and we heartily commend it to all who take an interest in 
the subject. 

The author has steered clear of controversial questions and those 
requiring a technical knowledge of a special nature, his aim being the 
demonstration of the fundamental principles which underlie that applica- 
tion, rather than the discussion of the details. 

His own experience as a teacher of the subject has served him well, 
and we heartily commend this work as one of more than usual merit. 

W. E. C. 

LJourn. Econ. Biol., Oct., 1910, vol. v, No. 3.] 
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Green, E. Ernest.— The Coccidae of Ceylon. Part iv, pp. 251-344, pits, 
xciv-cxxxii. London: Dulau and Co., 1909. 

When about to issue the first part of this valuable monograph the 
author estimated that it would probably extend to four parts, each con- 
taining thirty plates. On completing the fourth part, however, he finds, 
in spite of the addition of the 15 extra plates, it will be necessary to bring 
out a fifth part of double size, containing from fifty to sixty plates. 

’Fhe part before us deals with the remaining species of the sub-familv 
Lc’CUMnhuc, treating of nine genera and nineteen species, of which ten are 
new, and commences the new sub-family Aslcrolccaniinac, treating of six 
genera, twenty-four species and two varieties, of which seventeen are 
new. 

The work evidences an enormous amount of personal observation and 
investigation, whilst the labour bestowed upon the illustrations makes it 
one of the most important that has been issued upon this particularly 
interesting family of insects, and at the same time places students of the 
Cocciduc and entomologists generally under a further debt of gratitude to 
the author. 

Wu look forward with much interest to a further part and supplemental 
parts. 

W. E. C. 

Henderson, R. — The Estate Manager. Pp- + 54^> ^33 Edin- 
burgh: W'illiam (Irccn and Sons, 1910. Price 15s. 

The author has succeeded in i)rcsenting within the compass of a single 
\'(dume a verv complete resume of the technical knowledge required ])y 
estate managers, and at the same time a useful work of reference. In the 
main he deals with the general principles, us a lead to beginners on one 
hand, and as matter that niav be suggestiTie to many men in practice on 
the other. 

i'he work contains much souiul advice, and whilst in some cases wc 
differ from the opinions expressed, it will be found most useful, and in 
many cases be distinctively suggestine of better methods, 

IL'ginners will fii^d much to absorb and profit by, and to such we 
recommend a careful perusal. 

L. G. 

Hewitt, C. Gordon. — The House Fly, Musca domestica, Linnaens. Pp. 
xiii + 195, 10 pits. Manchester: The University Press. 1910. 
Price 20s. net. 

Wc welcome the publication of Dr. Hewitt’s papers on the House Fly 
in a single volume. The author has taken the opportunity of adding an 
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Introduction, various appendices, and an index, all of which p^reatly add 
to the value of an excellent piece of work. 

It seems stranj^e that no one had previously thought it worth while 
to treat of this common insert in detail; it is another instance of the 
enormous amount of work that awaits the economic zoologist. 

Dr. Hewitt’s work is already known to zoologists throughout the 
world; it is therefore unnecessary to comment upon it beyond stating that 
it is thorough without being verbose, ably conceived, and beautifully 
illustrated. 

\Ve understand that only 200 copies are being offered for sale ; those 
therefore desiring one should order at oiux*. 

W. E. C. 

Massee, George. — Diseases of Cultivated IMants and 1 recs. Ep. xii -i- 
652, 171 figs. London: Duckworth and Co., 1910. Trice "S. 6d. 
net. 

It would be useless to deny the fact that from various sources there 
is a demand for a work on diseases of plants clue to fuit^i. Hitherto \\c 
hacc had to contettt ourselves with the works by Httrtijt nnti Sotiioteine, 
Dr. M. C. Cooke, 'I'ubcuf and Smith, etc., but none of these exttctly meet 
our requirements. True, it is, there are otto or two excelletit but some- 
what costly German works, but a work iti l-uiglish has beeti much desired ; 
we are therefore somewhat surprised th;it the author of this exeellent 
handbook has not attempted a iitueh inore amhilious production. 

Mr. ^^assee’s work deals, with a miniher of causes of disease besides 
fungi, and his pertinent remarks on primary and secondary causes, 
epidemics, how plants are infeeted by fungus spores, how fungus diseases 
are disseminated, facts not gencr.ally known, wounds, drought, injuries 
due to frost and hail, chlorosis, injury by smoke, acid fumes, gas, etc., 
inlumesceiis or warts, fasciation, bacteriology of the sot), economic 
aspects of plant diseases, fungicides, spraying, and injury caused )y 
non-parasitic or undetermined organisms, though brief, Mill be read with 
interest. 

In addition 'to the parasitic fungi-causiiig diseases, there are sections 
detoted to lichenes, bacteria, myxogastres, injuries caused by animals 

and birds, mites and celworms. , 

Mr Massee deprecates, as all right-thinking economic biologists 
must, tlic stump-orator “ whose energies are expended in denouncing the 
powers that be for not promptly suppressing all traces of (the) disease 
from the British Empire.” .Such sell-advertising methods we have no 
patience with, and they appear dreadfully purile and foolish by the side 
of the retiring and patient labours of the author of this manua . 
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In the words of Colonel Pniin, who conlributes a short intoduction. 
the work is “ the outcome of lonjr-continued, personal investigalion of the 
morpholot,dt”il and biological peculiarities of many types of the organisms 
that cause or arc associated with cases of disease in plants, by a writer 
who is not only capable of representing accurately the views of others, but 
is cf»mpctcnt to give reasons for the faith which he himself professes.” 

d'he book is well printed, in a handy form, and illustrated by 
numerous figures. 

Wc have by no means exhausted the good features of this book, but 
the exigencies of space forbid us to go further. 

There are a few omissions at which wc are, in a sense, surprised ; thus 
wc find no mention of Professor (iilchrist’s work on ” Finger and Toe ” 
disease, Professor Puller’s on Polyporus squamosus, Miss Bayliss’ on 
Polysliclu^ versicahn, Nfr. C. K. C. Fischer’s on Pestalozzia hartgii, and 
Sir Charles W'hitchead’s on Potato Disease, all original contributions to 
the subject ; whilst there is a large mass of literature which the author does 
not seem to have made use of, time and space, no doubt, being the causes. 

We sincerely hope that the reception of the present volume w’ill Induce 
the author to undertake a much more ambitious work dealing with the 
various diseases in greater detail and with more illustrations. 

W. E. C. 


Theobald, Fred, V. — .\ Monograph of the CidicUae or Mosquitoes. 

Mainly compiled from Collr< tions received at tlic British Museum. 

Vol. V, pp. XV + 646, pits, i-vi, 261 figs. London, 1910. 

Published by the 1 'ruslccs of the British Museum. Price 5s. ocl. 

The economic importance of the Culicidac have been responsible for a 
voluminous literature during the past few years, and the new genera and 
species seem legion. 

In a preface to Mr. Theobald’s fifth volume Dr. Ilarmer points out 
that the first two volumes have for some time been out of print, and it has 
been decided to include in the present volume some mention at least of all 
the species described in any of its predecessors. 

The fifth volume contains descriptions of 21 genera and 392 species. 
\\'e arc glad to sec that the author enters a protest against the wholly 
inadequate diagnoses of certain American writers, and against genera and 
species founded in larval characters. It is becoming more and more 
common amongst the entomologists of the United States to describe new 
genera and species in this manner, whilst in many cases illustrations are 
regarded as entirely superfluous. 

Mr. ’i heobald has worked out synoptic tables of the genera and 
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Species in each genus of the Ajwphelime, yfegurhiniuac, CuUcinac, 
Heptaphlebomyinae, Vranoiaen'mae, but lack of time has not yet 
permitted him to do the same for all the Aedhiac, not the unbandcd-lcggcd 
species of the genus (hdex. These will undoubtedly pro\c most useful. 

The author adheres to the system of elassificalion hy soale-structiire, 
and to our surprise, it apparently works out well In practice. Taxotiomic 
conclusions, founded upon the larval characters, are unsatisfactory and 
dangerous, and those on palpal structure, whilst being important, do not 
lend themselves to the method of simple grouping as do scale-structure 
ones. 

There are numerous excellent illustrations, many of which arc original. 
The absence of reference figures to these, however, in the text, is 
regrettable. 

Mr. Theobald has our heartiest congratulations upon the completion 
of a most laborious piece of work. 

W. E. C. 


Wheeler, W. M. — .Ants, their Structure, Development and Rehaviour. 
Pp. XXV -t- 663, I pit. and 286 figs. New York : The Columbia 
University Press; London: Macmillan and Co., Ltd., 1910. Price, 
21S. net. 

This is a truly fascinating work, and at a time when the teaching of 
zoology consists almost wholly of an elementary knowledge of the struc- 
ture of a few animal types (excellent as a means to an end), it will be 
welcomed by all who take an interest in the study of the life-history and 
habits of animals. 

As the author points out, he has endeavoured to appeal to several 
classes of readers, viz., the general reader, the zoologist, the entomologist, 
and the comparative psychologist. 

The work covers a wide field, and it is only possible here to very 
briefly outline the ground covered, lie commences by reviewing ants as 
dominant insects, and instances a number of factors in proof ; the probable 
cause of this dominance, their economic importance, and the maze of 
fascinating problems they present to the biologist are also dealt with. 

Chapters 2-4 treat of the external and internal structure, chapter 5 
with their development, chapters 6 and 7 with their polymorphism, whilst 
the remaining chapters deal with the history of myrmccology, the classifica- 
tion and distribution of ants, their habits, ant-nests, the relation of ants to 
vascular plants, the symbiotic relation between the fungus-growing ants 
and their fungi, the relations of ants to various insects, ant guests, ecto- 
and entoparasites, the compound nests, and parasitism, etc. 

The three concluding chapters deal wdth the psychological and 
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motaphysicnl aspects, and there are also a series of appendices, including- 
an extensive bibliography. 

It is impossible in a review of a work of this extent to do more than 
point out the important topics dealt with, and to express our highest praise 
for such an able and valuable treatise, which should find a place in the 
library of every biologist and entomologist, and of every natural historv 
society in ihii country. 


W. E. C. 
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Essig, E. 0 . — Notes on Californian Coccidae. W romona Coll. Journ. 
Entom., 1910, vol. ii, pp. 209-222, 14 figs. 

Essig, E. 0 . — Aphididae of Southern California. \\\ Ibid., pp. 223, 224, 

I fig. 

Fletcher, T. B. — The Plume Moths of Ceylon. Pt, ii. 'I’hc Orjit’oiIiJac. 
Spolia Zeylanica, 1910, vol. vi, pp. 150-1^)9, pits. G and H, and 
8 figs. 

In this interesting paper the plate figures are largely spoilt by being 

reproduced upon a brown-tinted paper instt ad of a snowy-while. 

Girault, A. A., and G. E. Sanders. The Chalckloid Parasites of the 
Common House or Typhoid Ely (.Uavea donic.vfnvj, I..) and its 
allies. Psyche, 1910, vol. xvii, pp. 9-28. 

Hancock, G. L.— Notes on Ceylonese '/'c/ng/Huo (Orthui)Ura), with 
Descriptions of some new Species. Sjiolia Zexlanica, 1910, vol. vi, 
pp. 140 -T.t 9 . 

Hoppner, H. — Zur Piologie der Riibusbewohner. Zeit. f. wiss. 
Insektenbiol, 1910, Pd. vi, pp. 161-167, 

Howard, L. 0 .~On the Habit with certain Chaleidoitloa of feeding at 
puncture holes made by the ovipositor. Journ. Ikon. Entom., 1910, 
vol. 3, pp. 257-260. 

Hine, J. S. — Comparative Study of Four Cicnera of Horse ITics. Ohio 
Nat., 1910, vol. X, pp. 149-151, 5 figs. 

Jensen»Haarup, A. C. — JnofiiHm pertinax and baronietrical minima. Zeit. 
f. wiss. Insektenbiol., 1910, Bd. vi, pp. 167-169. 

Johannsen, 0 , A. — The Mycetophilidae of North America. Pt. i. Maine 
Agrie. Exp. Stat., Bull. No. 172, 1909, 1910, pp. 209-276, 3 pits. 

Lefroy, H. Maxwell. — Life-histories of Indian Insects. Coleoptera, i. 
Mem. Dept. Agric. India, Entom. Ser., igio, vol. ii, pp, 
pits, xiii-xix. 



142 


CURRENT LITERATURE. 


Leigh, H. S. A Hiolop^ical Inquiry into the Nature of Melanism in 
A)iipliiilasys bctiilaria, Linn. Entom. Rcc., 1910, vol. xx, i pp 

pit. V. 

Metz, C. W. — Ikes of the (ienus ('oUetes from Mexico. Pomona Coll. 
Journ. Kntom., 1910, vol. ii, pp. 191-208, 8 figs. 

Mitterberger, F. — Ikitrag zur Biologic von .SVarJia bolefcUa, F. Zeit. f. 
wiss. Inscklcnbiol., 1910, Bd. vi, 171-173. 

Nalepa, A.— -Die Besiedlung ncucr WirtspHanzen durch die Gallmllbcn. 
Marcellla, 1910, vol. ix, pp. 105-109. 

Neumann, L. 0. — Un nouveau Nematode parasite du Bocuf {O^ichoccrca 
L;utli(>'<>.sa, n.sp.). Rev. W'ttT., 1910, pp. 270-278, 5 figs, 

Neumann, L. G. — Description dc deux nouvelles esp^ccs d’ Ixodinac. 
Tijdsch. V. Hntoni., 1910, D. liii, pp. ii-i7, PI. i. 

Newstead, R., and H. W. Thomas. --'I'hc Mosquitoes of the Amazon 
Region. Ann. 'I'rop. Med. and Paras., 1910, vol. iv, pp. 141-150, 
pit. xi. 

Mansotiiii /(>«gi/>uf/)/.v and Xeomelanicofiiou chrysothomx are dt^scriboci 
and ligLired as new. 

Pierre, L'Abbe. — La cecidie d'hiver dc Chlorops litteafa, Fabri. - 
Tiicniopus, Meig. Marcellia, iqro, vol. ix, pp. 61, 62. 

Rubsaamen, Ew, H. - Beitrage zur Kenntnis Ausscreuropaischer 
Zooeeeiden. iv. .\frikanischc (lallen. Marcellia, 1910, vol. ix, 
pp. 1-36, 3[ figs. 

Rohiver, S. A. — On a Collection of Teuthredinoidca from Eastern Can.iria. 
Proc. U.S. Nat. Mus., 1910, vol. xxxviii, pp. 197-209. 

Smith, J. B. — rhe Soefuithw of California. 1. Pomona Coll. Journ. 
Fntoin., T910, vol. ii, pp. 179-184, to figs. 

Thompson, W. R. — Notes on the Pupation and Hibernation of Tachinid 
Parasites. Journ. Fcon. Kntom., 1910, vol. 3, pp. 283-295. 

Trotter, A. —Sulla po.ssibilita di una omologia caulinare nolle gallc 
prosoplatische. Marcellia, 1910, vol. ix, pp. 109-113. 

Watson, M. — A new Anophelinc from the Federated Malay States 
Ann. Trop. Med. Paras., 1910, vol. iv, pp. 251-253, i fig. 



ClIRKEXl LITEKATI KE- 


143 


IV. — AgkICILTLRE .^ND HORTICUl/n'RK. 

Back, E. A. — The Woolly White-fly : A new enemy of the Orange. 
{AleyyiHies ho-wanii, Quainlancc). U.S. Dept. At^ric., Riir. of 
Entom., Bull. No. 64, pt. vili, 1910, pp. 65-71, pit. iv, ii^s. 19-22. 

Ballou, F. H . — Protection of Krult Trees from Rodents. Ohio .Aj^ric. 
Exp. Stat., Bull. 208, 1909, pp. 53-70, fi^s. 1-20. 

Ballou, H. A. — Disinfection of Imported Plants. W.l. Bull., 1910, voL 
X, PP- 349-372- 

Britton, W. E. — Ninth Report of the State h'ntomologist for the Year 1909. 
Rpt. Conn. Agr. Exp. Stat., New Haven, Conn., 1910, pp. 
323-37-1 + vi, pits. Uxvi and 9 figs. 

Gives an excellent account of the Rosy Apple Aphis and Bud Moth, 
in addition to much other useful information on various insects. The Illus- 
trations arc excellent. 

Brooks, Charles. — Some Apple Diseases. New Hampshire Agric. Exp. 
Stat., Bull. 144, i(>o9, pp. 109-138, 29 figs. 

Carruthers, i. B,— Cacao Canker. Bull Dept. Agric. Trinidad, 1910, vol. 
ix, no. 64, pp. 30, 31. 

Coleman, L. C. — The Ring Disease of l*otatocs (.\ Preliminary Report). 
Dept. Agric. Mysore State, Bull. No. i, Mycoiog. Ser., 1909, pp. 
1-15, 14 pits. 

Dr. Coleman, in the present report, gives a very useful account of 
this disease for those intercsled in potato cultivation, it being intended to 
deal with the subject at greater length in a later and more technical paper. 

The disease is due to bacteria which infest the underground stalk, 
and later the tubers. Both tomatoes and brinjals are also liable to the 
disease. 

Various experiments arc in progress, and we look forward to 
particulars of these and their results. 

Collinge, Walter E.— The Feeding Habits of the Rook (Coreai 

Linn.). Journ. laind Agents' Soc., 1910, vol, ix, pp. 183-201. 

Collinge, Walter H. — Fourth Annual Report of the Honorary Consulting 
Zoologist. Journ. Land Agents' Soc., 1910, vol. ix, pp. 237-265, 

15 figs- 

Cordlcy, A. B., and C. C. Cate.- Spraying for Peach Fruit Spot. Oregon 
Agr. Exp. Stat., Bull. No. 106, 19091 PP- ® 



'44 


CURRENT LITERATURE. 


Cordley, A. B. — Insf ctlcidcs and Fungicides. Ibid., Bull. \o. io8, 1910, 
pp. 1-20. 

[Jean, W. H. — 1 he Sorghum Midjje. (Contarinut {Diplosia) sorghicoJa, 
C'tKj.). l\S. Dcpl. Agric.» Bur. of Kntom., Bull. No. 85, pt. iv, 
1910, pp. 39-58, pits, i, ii, figs. 20-31. 

Doidge, nthel M. -Leaf Blight of the Pear and Quince {Entomoi^porium 
n)acHlaint}i, Lev.). Transv. Agric. Journ., 1910, vol. viii, pp. 465, 
46^). pit. 85. 

Kvans, 1. B. P, — Corky Scab of the Potato. Transv. Agric. Journ., 1910, 
vol. viii, pp. 462, 463, pit. 86. 

Kvans, I. B. P. — A New I)is(rase of Citrus Fruits. The Natal “ Black 
Rot ” of tlic Lemon {Diplodia mitalensis, P.IL). Ibid., pp. 

4f>3-465, I pit. 

Houghton, C. 0.— I wo important Leaf-Miners. Delaware Agric. Lxp. 
Stat., Bull. No. 87, 1910, pp. 3-15, 3 figs. 

The two species treated of arc the Apple Leaf-miner {Tischeria 
Clem.), and the Blackberry Leaf-miner (.S’colioneura capitalis, 

Norton). 

Howard, C. W. — Locust Destruction in South Africa. Journ. Econ. 
ICitorn., 1910, vol. 3, pp. 2^)0-272, pit. 19 and 2 maps. 

Johannsen, 0. A. — Insect Notes for 1909. Maine Agric. Kxp. Stat., 

Jiull. .\o. 177, 1910, pp. 21-44, figs. 10-57. 

John.ston, J. R. — The Serious Coconut Palm Diseases In Trinidad. Bull. 
Dept. Agric. Trinidad, 1910, vol. ix, No. 64, pp. 25-29. 

Kellerman, K. F. — The Functions and X'aluc of Soil Bacteria. Yearbook 
C..S. Dept. Agric., 1909. Washington, 1910, pp. 219-226, 3 figs. 

Lefroy, H. Maxwell. — A New Insecticide. Agric, Journ. India, 1910, vol. 
V, pp. 138-143. 

McAlpine, D. — The Smut of Maize and its treatment. Journ. Dept. 
Agric. Victoria, 1910, vol. viii, pp. 290-298, 11 figs. 

McAtee, W. L. — Plants Lbscful to Attract Birds and Protect Fruit. 
Yearbook U.S. Dept. Agric., 1909. Washington, 1910, pp- 
185-igG. 

McRae, W. — The Outbreak of Blister-Blight on Tea in the Darjeeling 
district in 1908-1909. Agric. Journ. India, 1910, vol. v, pp. 
126-137, x-xiib I fig- 



CURRENT LITERATURE. 


MS 


Manns, Thos. F. — The Blade Blight of Oats — A Bacterial Disease. Agr. 
Exp. Stat. Ohio, Bull. 210, 1909, pp. 91-167, 2 pits, and 35 figs. 

A disease caused by a symbiotic relation of two species of btieteria, the 
disease being greatly influenced by weatlier conditions and to some extent 
disseminated by insects. 

Morgan, A. C. — Methods of Controlling Insects. U.S. Dept, .\gric,, 
Bur. of Entom., Circ. No. 123, 1910, pp. 1-17, 11 figs, 

Nice, Margaret M. — Food of the Bobwhite. Journ. Eeon. Entom,, 
1910, vol. 3, pp. 295-313. 

Orton, W. A., and Ethel C. Field.— Wart Disease of the Potato. U.S. 
Dept. Agric., Bur. Phant Indus., Circ. No. 52, 1910, pp. i-ii. 

Parker, W. B.— The Life-History and Control of the Hop Eloa-bcetlc 
(Psylliodes puncittlala, Melsh.). U.S. Dept, .\gric. , Bur. of 
Entom., Bull. No. 82, pt. iv, 1910, pp. 33-58, pits, iil, iv, figs. 8-17. 
The author gives an excellent account of the life-history of this insect, 
its habits, seasonal history, and methods of control. 

Patel, C. U. — Competition of Cultivators lor checking the .Stem-borer ol 
Sesamum. Agric. Journ. India, 1910, vol. v, pp. '53‘'59i ' 

Percival, J.— Potato Wart Disease. The life-history and cytology of 
Synchytrium endobiolicum (Schilb.), Percl. Ccntralb. f. Bakter., 

1909, Bd. XXV, pp. 440-447, 3 tav. 

Pettit, R. H.— Insects of Field Crops. Michigan Agric. Exp. Stat., Bull. 
258, igio, pp. 35-84, 51 figs. 

Pierce, W. M.— Fumigation Studies. 11. Does ordinary contract 
fumigation pay? Pomona Coll. Journ. F.ntom., 1910, vol. ii, pp. 
i75-'78- 

Quaintance, A. L., and E. R. Sasscer.— fhe Oyster-shell .Scale and the 
Scurfy Scale. U.S. Dept. Agric., Bur. of Entom., Cir. No. 121, 

1910, pp. 1-15, 7 fig*- 

Rorer, J. B.— Preliminary .Report on Cacao Spraying Experiments. Bull. 

Dept. Agric. Trinidad, 1910, vol. ix. No. 64, pp. 10-14. 

Rorer, J. B.— The Bu<l-rot of the Coconut Palm. Ibid., pp. 22-24. 
Rorer, J. B.— The Witch Broom Disease of Cacao in Surinam. Bull. 
Dept. Agric. Trinidad, 1910, vol. ix. No. 64, pp. 32-37. 

Sanderson, E. Dwight. -The Codling Moth and How to Control it by 
Spraying. New Hampshire Agric. Exp. Stat., Bull. 143, 1909, pp- 
61-106, 23 figs. 



1^6 CURRENT LITERATURE. 

Scott, W. M. — The Substitution of Lime-Sulphur Preparations fot 
l^ordeaux Mixture in the Treatment of Apple Diseases. U.S. 
Dept. .\gri('. Ilur. Plant Indus. , Circ. No. 54, 1910, pp. 1-15. 

Seymour, G. — Experiments with Potato Diseases, 1909-10. Journ. Dept. 
A^^rie, VicL, 1910, vol. viii, pp. 360-364, 7 figs. 

Smith, J. B. — Report of the Entomologist. i3lh Ann. Rpt. N.J. Agr. 
I'^xp. Stat., 1910, pp. 351-417, 12 figs. 

Tempany, H. A. — The Root Disease of Sugar-Cane in Antigua. W.l. 
Hull., 1910, vol. X, pp. 343-347. 

Urich, F. W. — Froghoppers in Sugar Cane. {Tomaspis postica, Walk.). 
Pull. Dept. Agric. Trinidad, 1910, vol ix. No. 64, pp. 15-21. 

Vickery, R. A. — Contributions to a knowledge of the Corn Root-Aphis. 
(Aphifi viaidhnulicis, Forbes). U.S. Dept. Agric., Bur. of Entom,, 
Bull. No. 85, pt. vi, 1910, pp. 97-118, figs. 54-59. 

Wallace, E., anti H. H. Whetzcl. — Peach Leaf Curl. Cornell Univ. 
.Agric. Kxp. Stat., Bull. 276, 1910, pp. 157-178, figs. 79-86. 

Lime and sulphur have been used “ w'ith almost perfect results.” 

Webster, R, L. — The .\pple Leaf-hopper, Entpoasca mali, LeB. Exp. 

Stat. Ames, Iowa, Bull, in, 1910, pp. 1-32, 14 figs. 

Weldon, G. P. — Two Common Orchard .Mites. Colorado Agric. Exp. 

Stat., Bull. 152, 1909, pp. 3-12, 7 figs. 

Whetzel, H. H., and V. B. Stewart.— Fire Blight of Pears, Apples, 
Quinces, etc. Cornell. Univ. .Agric. Exp. Stat., Bull. 272, 1909, 
pp- 31-5'. figs. 5-23. 

Whetzel, H. H.- Summer Use of Concentrated Lime-sulphur. N.Y. 

State Fr. Growers’ .\ssoc.,pp. 31-44. 

Yothers, W. W. — The F.ffecis of Fumigation with Hydrocyanic Gas on 
the Human System. Journ. Econ. Entom., 1910, vol. 3, pp. 
3 >7-3 ■ 9- 


V. — Forestry. 

Annand, J. F. — Observations on the Large Sawfly {Nematus erichsoni, 
Hart.), with suggestions for remedial and preventive treatment in 
infested Larch Woods. Quar. Journ. Fores., 1910, vol. iv, pp. 
203-221, ! pit., 3 figs. 

Burke, H. E. — Injuries to Forest Trees by Flat-headed Borers. Yearbook 
U.S. Dept. Agric., 1909. Washington, 1910, pp. 399-415. fig*- 
25-36- 



CURRENT LITERATURE. 


47 


Fisher, w. R.— Recent Progress in Indian Forest Technology. Nature, 
igio (June gth), pp. 428, 429. 

Groom, Percy.— Remarks on the Occology of Coniferae. .\nn. Botany, 
FQIO, vol. xxiv, pp. 242-269. 

Jones, W. S. — A Disease of the Alder. Quar. Journ. Fores., 1910, vol 
iv, pp. 221-224, 4 figs. 

Lantz, D. E. — Pocket Gophers as Knemies of Trees. Yearbook U.S. 
Dept. Agric., 1909. Washington, 1910, pp. 209-218, pits, viii-x, 

I fig. 

Lounsbury, Chas. P. — Giant Twig Gall, of Willow, Poplar, Peach, Apple, 
and other Trees. Agric. Journ. C. of G. H., 1910, vol xxxvi, pp. 
408-411, 2 figs. 

Patch, Edith M. — Chernies of Maine Conifers. Maine Agric. Exp. 
Stat., Bull. No. 173, 1909, pp. 277-308, figs. 108-146. 

VI. — Fisheries. 

Lebour, Marie V. — Acanthopsolns lageniforinis, n. sp., a Trematode in 
the Catfish. Rpt. Northumberland Sea Fish. Comm., 1910, 
PP' 29-35, pit' >• 

Meek, A.- Report of the Scientific Investigations for the Year 1909, and 
to June 15th, 1910. Ibid., pp. 1-27. 

VII. — Medicine and Hum..\n Parasites. 

Smith, 1 . B. — Report on the Mosquito Work for 1909. 13th Ann. Rpt. 
N.J. Agr. Exp. Stat., igio, pp. 419-459, 3 figs. 

VIII. — Animal Diseases, Etc. 

Davison, A. G. — ^The Ked, or Sheep Louse, Agric. Journ. C. of G. H., 
1910, vol. xxxvi, pp. 398-403, 5 figs. 

Hall, M. C. — Some important facts in the Life-history of the Gid parasite 
and their bearing on the Prevention of the Disease. U.S. Dept. 
Agric., Bur. An. Indus., Circ. 159, igio, pp. 1-7. 

Mohler, J. R,, and H. J. Washburn. — ^Tuberculosis of Hogs and How to 
Control it. Yearbook U.S. Dept. Agric., 1909. Washington, 
1910, pp. 227-238, pits, xi-xiii. 

Ransom, B. H. — The Prevention of Losses among Sheep from Stomach 
Worms (Haemonchus contortus). U.S. Dept. Agric., Bur. An. 
Idus., Circ. 157, 1910, pp. i-io. 



1^8 CURRENT LITERATURE. 

Shipley, A. E. — Grouse Disease. Pp. 1-15. London : J. P. Bland, igio. 

This is a reprint from The Times of April 19th and 25th, and 
presents a useful summary of the existing knowledge of the diseases of 
the grouse not hitherto specificially defined. 

Stiles, C. W., and A. Hassall . — Index Catalogue of Medical and 
Veterinary Zoology. Pt. 26. U.S. Dept. .Agric., Bur .An. Indus., 
Bull. No. 39, 1910, pp. 1981-2076. 

Theiler, A. — A Contribution to our Knowledge of Gall-sickness 
(.Anaplasmosis of Cattle). Transv. Agric. Journ., 1910, vol. viii, 
PP- 423-435- 

IX. — C0.M.MERCIAL. 

Wood, J. T. — The Bacteriology of the Leather Industry. Journ. Soc. 
Chem. Indus., 1910, vol. xxix, pp. 666-672. 




